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1.  INTRODUCTION 


This  interim  report  describes  the  work  performed  from  27  March  to  30  September  1978 
on  Phase  I  of  Contract  F33615-78-C-1517,  Multifunction-Multiband  Airborne  Radio 
System  (MFBARS)  Study.  The  objective  of  Phase  I  of  the  study  is  to  define  a  wide  range 
of  alternative  Communication,  Navigation  and  Identification  (CNI)  architectures,  to 
develop  an  approach  for  economic  comparison  of  architectures,  to  establish  criteria  for 
selecting  among  the  alternatives  based  on  a  set  of  requirements  furnished  by  the 
government  and  to  recommend  a  specific  approach  or  approaches  to  be  detailed  further 
in  the  second  phase  of  the  study.  Section  2  of  this  report  describes  the  architectures 
that  have  been  developed.  Section  3  discusses  the  criteria  for  selecting  among  the 
alternative  architectures  and  contains  our  recommended  approaches  to  be  analyzed 
further  during  the  next  phase  of  the  MFBARS  Study.  It  was  supported  by  detailed 
economic  analysis  which  is  discussed  in  Section  4. 

The  first  step  in  performing  the  study  consisted  of  reviewing  and  analyzing  the  results  of 
previous  studies  related  to  CNI  integration.  This  analysis  in  combination  with  infor¬ 
mation  and  direction  from  AFAL  resulted  in  an  assessment  degree  of  time-sharing  and 
pulse  interleaving  possible  for  the  MFBARS  resources  such  as  antennas,  transmitter 
power  amplifier,  IF  amplifiers  and  signal  processor  channels.  It  also  resulted  in  the 
~  establishment  of  a  set  of  guidelines  and  ground  rules  that  were  used  in  the  performance 

of  the  rest  of  the  study  tasks. 

Next  several  different  overall  architectures  were  developed.  One  of  these  architectures 
was  a  totally  non-integrated  configuration  consisting  of  a  set  of  separate  equipment 
units,  one  for  each  CNI  function  (HF,  VHF  AM,  VHF  FM,  UHF,  JTIDS,  IFF,  TACAN,  GPS, 
etc.).  The  units  were  assumed  to  be  a  next  generation  development  beyond  the  current 
developed  version  of  the  equivalent  unit.  A  second  architecture  that  was  defined  was 
partially  integrated  by  combining  the  JTIDS,  IFF  and  TACAN  functions  into  a  single 
equipment  unit.  A  third  non-integrated  architecture  uses  common  modules  across  the 
discrete  LRUs.  The  remaining  architectures  are  totally  integrated  configurations  pro¬ 
viding  an  equivalent  CNI  capability  to  that  of  the  totally  non-integrated  baseline.  All 
architectures  that  were  selected  for  economic  analysis  contain  four  major  subsystems: 
the  antenna  subsystem,  the  RF/IF  subsystem,  the  signal  distribution  subsystem  and  the 
signal  processing  subsystem,  see  Figure  1-1.  We  considered  integrating  the  wideband  and 
narrowband  signal  processors  with  the  IF  modules.  One  of  the  selected  architectures, 
No.  5,  has  the  wideband  signal  processor  integrated  with  the  associated  IF  resources.  We 
determined  that  it  would  not  be  cost-effective  to  integrate  a  narrowband  signal 
processor  with  each  IF  strip.  The  increased  number  of  processors  required  would  more 
than  offset  the  savings  resulting  from  eliminating  the  corresponding  on-bus  and  off-bus 
couplers.  One  contributing  factor  to  the  comparatively  low  cost  of  distributing  the 
narrowband  signals  results  from  combining  the  signals  through  time  division  multiplexing 
(TDM)  before  transmitting  the  information  over  the  bus.  For  the  architectures  that  use 
*  an  FDM  signal  distribution  bus  the  cost  is  further  minimized  by  employing  the  standard 

70  MHz  carrier  frequency  of  the  IF  modules  as  the  common  FDM  frequency  for  the 
narrowband  signals. 
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Figure  1-1.  MFBARS 

The  question  of  whether  or  not  to  integrate  the  wideband  processor  with  the  associated 
IF  modules  is  not  merely  an  economic  consideration.  The  use  of  the  signal  distribution 
bus  enhances  the  level  of  self-test  and  self-diagnosis  possible  and  also  allows  more  flexi¬ 
bility  in  distributing  the  wideband  resources  between  the  available  equipment  locations  in 
the  aircraft.  In  order  to  provide  maximum  flexibility  and  future  growth  capability  all 
integrated  architectures  investigated  (except  wideband  signals  for  Architecture  5)  use 
signal  distribution  buses. 

Architecture  4  explores  the  merits  of  collocating  preamplifiers/power  amplifiers  with 
the  antennas  and  utilizing  a  common  RF  bus  for  signal  distribution  to  receivers/trans- 
mitters.  Architecture  No.  6  represents  an  approach  to  optimize  the  antenna/RF  inter¬ 
face.  Architecture  No.  5  takes  a  hierarchical  approach  to  the  distribution  of  control, 
partitioning  and  all  other  subelements  of  architecture. 

Table  1-1  is  a  summary  of  the  key  features  of  the  architectures.  Detailed  descriptions 
and  block  diagrams  of  each  architecture  analyzed  for  economic  merits  are  given  in 
Section  3. 

At  the  same  time  the  overall  architectures  were  being  conceived,  different  subarchitec¬ 
tures  for  parts  of  the  MFBARS  were  being  developed  such  as  for  electrical  power  con¬ 
version  and  distribution  and  for  antenna  partitioning.  The  approach  led  to  the  identi¬ 
fication  not  only  of  different  overall  MFBARS  architectures  but  of  important  variations 
of  the  architectures  which  were  useful  in  determining  the  most  promising  architectures 
for  further  analysis  during  the  next  phase. 
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Table  1-1.  Key  Architectural  Features 


ARCHITECTURE  NO. 

KEY  FEATURES 

1 

Discrete 

2 

JTIDS,  TACAN,  IFF  integrated 

3 

Integrated,  uses  FDM  signal  distribution  bus 

4 

Integrated,  uses  analog  RF  bus  and  digital  signal 
distribution  bus 

5 

Hierarchical  version  of  3 

6 

Optimized  RF/antenna  configuration 

7 

Discrete  with  common  modules 

The  totally  integrated  MFBARS  architectures  were  then  defined  in  enough  detail  to 
provide  realistic  input  data  to  the  economic  analysis  Life  Cycle  Cost  (LCC)  models. 
Four  different  models  were  used:  Price  Hardware,  Price  Software,  Price  Logistics  and 
the  LSC/RLA.  It  was  necessary  to  define  the  architectures  to  the  module  or  printed 
circuit  card  level  to  realistically  account  for  the  production  cost  saving  due  to  the  mul¬ 
tiple  use  of  modules  through  the  MFBARS.  This  level  is  compatible  with  the  level  at 
which  form,  fit  and  function  will  be  specified  during  the  next  phase.  The  total  LCC  for 
each  architecture  was  obtained  by  combining  the  hardware  acquisition  cost,  the  software 
acquisition  cost  and  the  logistic  support  costs. 

The  LCC  is  only  one  of  the  evaluation  criteria  that  were  used  to  compare  the  benefits  of 
the  totally  integrated  MFBARS  architectures  with  the  totally  non-integrated  baseline 
configuration.  The  result  of  the  comparison  is  a  recommendation  of  the  totally  inte¬ 
grated  architectures  to  be  defined  in  more  detail  during  the  next  phase.  We  determined 
that  the  main  influence  on  the  architecture  selection  derived  from  the  antenna/RF  areas 
since  this  is  an  area  which  represents  more  than  50%  of  the  cost  (assuming  1985 
technology)  and  cannot  be  expected  to  improve  nearly  as  fast  as  digital  LSI  circuitry  and 
electro  optics. 

Our  Architecture  6  is  aimed  at  maximizing  performance  and  minimizing  cost  in  this  area. 
It  makes  extensive  use  of  standard  modules,  where  each  module  contains  a  micro¬ 
computer  for  distributed  processing  in  accordance  with  our  hierarchical  approach.  Each 
module  is  self-contained  in  that  it  has  all  the  software  and  hardware  necessary  for  built- 
in  test,  diagnostics,  control,  and  interfacing  with  the  control  bus.  A  signal  distribution 
bus  which  connects  the  LRUs  in  the  various  equipment  locations  provides  a  simple 
method  for  adding  and  deleting  equipment  to  the  MFBARS  system.  Architecture  6  uses  a 
minimum  of  antennas  and  still  provides  omnidirectional  null-steering  (aided  by  antennas 
of  opportunity)  and  an  RF/antenna  interface  with  less  hardware  and  better  performance 
than  any  of  the  other  architectures. 
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Our  close  cooperation  with  our  Fort  Worth  Division  during  Phase  I  of  the  MFBARS  Study 
has  resulted  in  a  good  understanding  of  the  present  and  future  CN1  requirements  for 
tactical  aircraft  in  general  and  F-16  and  F-lll  in  particular.  Our  in-depth  economic 
analysis  of  the  MFBARS  architectures  has  provided  us  with  an  insight  into  the  cost 
drivers.  The  techniques  and  procedures  developed  for  performing  the  cost  analysis  will 
be  directly  applicable  to  the  further  definition  and  trade-off  analyses  required  during  the 
next  phase. 

The  Phase  I  study  has  also  allowed  us  to  gain  access  to  information  on  technology 
developments  that  will  provide  the  low  risk,  mature  technology  base  for  design  and 
development  of  the  MFBARS  starting  in  1985.  This  access  provides  the  necessary 
background  to  continue  to  improve  our  of  understanding  of  technology  developments 
during  the  next  phase  to  support  the  preliminary  design  and  specification  development. 
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2.  MFBARS  ARCHITECTURE  DEFINITION 


Our  top-down  approach  to  the  definition  of  innovative  MFBARS  architectures  started 
with  the  listing  of  ground  rules,  assumptions  and  considerations.  Changes  were  made  to 
this  list  as  the  study  progressed.  This  list  is  presented  in  Section  2.1. 

Another  initial  task  consisted  of  analyzing  requirements  documents  supplied  by  AFAL. 
From  the  information  contained  in  these  documents  and  in  the  AFAL  letter  dated  IS  May 
1978  a  study  of  signal  structure  commonality  and  time-sharing  was  made.  Results  of  this 
study  are  documented  in  Section  2.2  and  were  used  as  requirements  for  establishing  the 
specific  configuration  of  the  MFBARS  architectures. 

During  initial  efforts  to  derive  MFBARS  architectures  it  became  evident  that  two  levels 
of  architecture  exist:  the  overall  system  level  and  a  functional  subsystem  level.  Thus,  in 
addition  to  attempting  to  derive  overall  architectural  configurations,  we  also  defined 
architectures  for  functional  subdivisions  of  MFBARS  such  as  antennas,  RF  conversion, 
signal  processing/detection/modulation,  control,  internal  bus  structure,  built-in-test  (BIT) 
and  electrical  power  distribution.  The  alternative  architectural  approaches  and 
implementation  considerations  for  each  of  these  functional  subdivisions  are  described  in 
Section  2.3.  Each  of  the  subsystem  level  alternatives  were  analyzed  for  their  impact  at 
the  overall  architecture  level  to  be  sure  that  no  significantly  different  overall  archi¬ 
tectures  were  overlooked. 

Where  subsystem  level  alternative  configurations  appeared  to  have  no  significant  cost  or 
performance  effect  on  the  overall  architecture,  one  of  the  alternatives  was  chosen  to  be 
used  to  each  of  the  overall  architecture  definitions.  The  identification  of  alternate 
subsystem  level  architectural  configurations  and  implementations  not  affecting  the 
overall  architectures  for  the  purposes  of  Phase  I  trade-off  studies  will  be  used  during 
Phase  n  for  the  design  trade-off  studies. 

2.1  GROUND  RULES.  ASSUMPTIONS  AND  CONSIDERATIONS 

a.  Consider  at  least  the  functions  listed  in  Table  2.1-1.  Add  other  functions  if 
they  are  required. 

b.  Consider  growth  to  make  all  MFBARS  functions  secure  and  jam-resistant. 

c.  Modules  should  be  common,  time  shared,  and  standardized  for  low  life  cycle 
cost  (LCC). 

d.  Goals  are: 

Reduce  LCC  13-25% 

Reduce  size  15-50% 

Reduce  weight  10-30% 
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Reduce  power  10-15% 

Common  modules  50-60% 
between  systems 

e.  Need  unconstrained,  innovative  approaches  that  are  cost-effective. 

f.  Consider  configurability  to  meet  individual  mission  requirements  and  con¬ 
straints. 

g.  Consider  common  signal  processing  algorithms  or  common  mechanisms  of 
similar  algorithms. 

h.  Identify  expected  technology  advances. 

i.  Front  end  and/or  antenna  repartitioning. 

j.  Describe  several  alternative  architectures. 

k.  Assume  interface  with  DAIS  Remote  Terminal  or  Bus  Control  Interface  Unit. 

l.  Do  a  preliminary  economic  analysis  on  alternative  architectures,  assess  tech¬ 
nology  requirements  and  risk. 

m.  Consider  application  and  principles  of  COMSEC  in  modular  concept. 

n.  Develop  rationale  for  evaluating  approaches  to  select  those  for  consideration  in 
Phase  n. 

o.  Consider  hardware  versus  software,  analog  versus  digital. 

p.  Consider  programmability  for  adapting  to  changing  doctrine,  functional  needs, 
signal  format,  threat  characteristics,  operational  disciplines. 

q.  Consider  graceful  degradation. 

r.  Consider  throwaway  repair  concept. 

s.  Consider  trend  to  replace  software  by  firmware/hardware. 

t.  Consider  modification  of  RF  characteristics  by  control  software  (bandwidth, 
sensitivity,  etc.). 

u.  Automatic  entry  and  exit  from  communication  networks. 

v.  Compatibility  with  existing  avionics  and  systems  currently  in  the  development 
stage. 

w.  Detect  data  transmission  errors  and  automatically  correct  errors. 

x.  Interoperability  with  U.S.  Civil  Air  Traffic  Control  and  European  Air  Traffic 
Control  Systems. 

y.  Use  DoD  approved  higher  order  language. 

z.  Hardware  sharing  will  not  limit  aircraft  operational  capability. 

aa.  It  is  not  necessary  to  satisfy  all  users  completely. 

ab.  Consider  SEEK  TALK  as  a  retrofit. 
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Table  2.1-1.  Baseline  Functions  Derived  from  Hardware  Baseline 


1.  Position  (3D)  and  velocity  determination  from  whatever  "beacon"  environment 
available  (Precision:  GPS  "x") 

(i)  Absolute 

(ii)  Relative 

(iii)  Downgraded  to  reflect  availability  of  external  signals  to  precision  available 
from  external  system  (e.g.,  R  Nav) 

2.  Automatic  responses  to  external  interrogations  (962-1215  MHz) 

(i)  Identification  in  MK  XII  modes  1-4  (1090  T,  1030  R) 

(ii)  A/ A  TACAN  interrogation 

(iii)  RTT  requests 

(iv)  "Technical"  acknowledgment  to  all  msg.  requiring  pilot  response. 

3.  Receive  selected  signals  in  accordance  with  appropriate  format,  modulation  and 
net  protocol  as  follows: 

a.  (i)  JTIDS  (IJMS)  in  TDMA  format  (implies  8  simultaneous  frequency 

channels) 

(ii)  JTIDS  signals  in  DTDMA  format  ip  to  max  constraint  of  8  channels 
for  (i) 

(iii)  TACAN  ground  beacon  responses  to  (a/c  interrogation) 

(iv)  All  MK  XU  interrogations 

(v)  AJ  voice  and  command  voice  transmissions 

b.  Performance  requirements  shall  meet  the  equivalent  rates,  thresholds, 
error,  etc.,  values  of  the  parent  single  function  hardware. 

Exception:  If  time-sharing  of  resources  between  systems  is  used,  a  10% 
increase  in  system  function  "countdown"  (countdown,  msg,  loss  rate,  etc.) 
may  be  considered  equivalent. 

c.  With  the  exception  in  b.,  the  performance  shall  be  required  to  be  func¬ 
tionally  the  same  as  that  achieved  by  having  independent  JTIDS,  TACAN, 
MK  XII  and  SEEK  TALK  hardware  simultaneously  in  the  switch-on/active 
mode. 

4.  Receive  selected  signals  in  "conventional"  modes  (signal  BW  constrained  to 
25  kHz)  is  the  2-400  MHz  portion  of  spectrum;  as  follows: 

a.  (i)  On  "guard"  channels,  one  in  each  of  the  2-30,  30-88,  108-156,  156-174, 
225-400  band  allocations. 

(ii)  On  designated  operating  channels:  2  in  the  225-400  MHz  band,  one  in 
each  of  the  other  bands. 
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Table  2.1-1.  Baseline  Functions  Derived  from  Hardware  Baseline  (Continued) 


5.  Transmission  of  required  signals  in  the  JTIDS,  TACAN,  IFF  and  AJ  voice 
formats  as  required.  See  note  3(b),  3(c). 

6.  Transmission  on  at  least  one  channel  corresponding  to  the  receive  capability 
in  (4). 

7.  The  ability  to  select,  and/or  preprogram  channels  and  information  transfer 
functions  as  required  in  the  systems  identified  in  (1M4). 

8.  The  ability  to  sense  conditions  of  link  degradation  (jamming  and  module  failure). 

9.  The  ability  to  automatically  reprogram  and/or  provide  actions  for  pilot  repro¬ 
gramming  of  module  configurations  to  meet  the  conditions  of  the  mission  seg¬ 
ment. 

10.  Flexibility  to  add  preprogram  and  select  algorithms  to  provide  functions  of 
DABS  and  derivative,  MK  XII  improved,  SINCGARS,  PLRS,  PELS  DME  link, 
radar  altimeter,  direction  finding,  relaying. 


ac.  Consider  signal  seeking  receiver  for  guard  bands  for  VHF  and  UHF. 

ad.  Consider  growth  to  include  EW  and  radar. 

ae.  Consider  selective,  programmable  scanning  for  land/channel  activity. 

a f.  Consider  PLSS  capability. 

ag.  Primary  consideration  is  application  to  new  aircraft  equipped  with  DAIS- 
oriented  on-board  avionics  suite.  Secondary  is  retrofit. 

ah.  Determine  sensitivity  of  the  architecture  of  different  levels  of  simultaneity  of 
capabilities,  do  not  try  to  determine  the  most  effective  mix. 

ai.  Put  significant  effort  into  trade-offs  related  to  functional  modularity. 

aj.  Consider  alternate  port  for  interface  with  other  avionics  where  throughput 
rates  or  time  delays  are  not  compatible  with  the  DAIS  1553  bus  concept. 

ak.  Consider  partitioning  of  processing  between  MFBARS  and  other  avionics  with 
microprocessors  embedded  in  MFBARS. 

al.  Identify  technology  areas  where  early  attention  and  effort  can  provide  fallout 
benefit  to  other  Air  Force  efforts. 

am.  Give  specific  attention  during  the  definition  phase  to  the  sensitivity,  of  the 
architectures  considered,  to  modularity  at  several  levels  of  physical  packaging 
(LRU,  SRU,  subassemDly,  card,  device)  and  modularity  by  function  or  subfunc¬ 
tion  attribute  (e.g.,  frequency  band,  modulation  type,  number  of  simultaneous 
operations,  etc.).  The  purpose  is  to  be  able  to  answer  questions  such  as  "What 
functions  drop  out  naturally  as  a  function  of  modularity  and  what  is  the  asso¬ 
ciated  cost  saving  from  dropping  such  functions?"  Or  "Which  modules,  if  any, 
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can  be  eliminated  with  significant  savings  in  cost  and  minimum  degradation 
from -a  full-up  performance  level?” 

an.  Assume  design  to  meet  MIL-E-5400  Class  2X  environmental  requirements. 

ao.  Provide  electrical  performance  equivalent  to  that  of  the  individual  functional 
black  boxes  in  Table  2.1-2. 

ap.  Modularization  should  consider  Tempest  requirements. 

aq.  Consider  an  embedded  microprocessor  concept  as  an  alternate  to  the  current 
DAIS  federated  processor  approach. 

ar.  Compare  other  MFBARS  architectures  with  MFBARS  architecture  to  determine 
advantages  for  MFBARS.  Use  LCC  models. 

Table  2.1-2.  Single  Function  Hardware  List  for  Baseline  Architecture 


UHF  Radio 

ARC  164 

VHF  Am 

ARC  115 

VHF  Fm 

ARC  131 

HF 

ARC  154 

ILS/VOR 

ARN  108 

Transponder 

APX  101 

TACAN 

ARN  118 

Interrogator 

APX  81 

IFF  Crypto 

KIT-1A 

Comm.  Crypto 

KY-28 

Panel  C/D's 

Appropriate  to  each  System 

JTIDS  -  Class  II 

Draper  JTIDS1’  3 

GPS  -  X  Set 

Draper  GPW1 

SEEK  TALK 

TBD2 

1.  These  are  "single-function"  implementations  of  JTIDS,  GPS. 

2.  SEEK  TALK  includes  the  capability  to  operate  in  an  ARC  164  mode,  implying 
dual  ARC- 164  capability  when  SEEK  TALK  mode  not  used. 

3.  Without  TACAN  function,  without  IFF. 


as.  Do  not  consider  redundancy  for  flight  critical  functions  as  a  basic  part  of  the 
MFBARS  architecture.  Redundancy  should  be  optional  modular  growth  only. 
FAA  requires  only  UHF  (or  VHF)  radio,  IFF  and  TACAN  (or  VOR).  On  the  F-16 
the  UHF  radio,  IFF  and  intercom  are  the  only  units  on  the  essential  power  bus. 

at.  Consider  modular  structure  to  expand  frequency  range  coverage  to  all  fre¬ 
quencies  in  2  to  1600  MHz  range. 

au.  Assume  the  use  of  the  Hughes  F-1S  radar  type  packaging. 

2.2  SIGNAL  STRUCTURE  COMMONALITY  AND  TIME-SHARING 
2.2.1  INTRODUCTION 

Numerous  operational  analysis  studies  (Ref.  1  for  example)  have  shown  that  much  of  the 
CNI  equipment,  which  comprises  the  typical  tactical  aircraft  avionics,  is  actually  passing 
information  only  a  small  percentage  of  the  time. 

All  of  the  information  is  carried  by  either  amplitude  (including  pulse)  or  phase  (including 
frequency)  modulation  of  a  carrier.  While  the  details  of  how  the  signals  are  modulated  or 
demodulated  may  be  different  for  the  various  types  of  modulation,  the  conversion, 
amplification  and  filtering  process  requirements  to  interface  with  the  antenna  differ  only 
in  the  amplitude  and  phase  linearity  required  and  the  modulation  bandwidth. 

Given  the  above  information  it  is  appropriate  to  consider  how  much  (if  any)  degradation 
in  information  capability  will  result  from  having  a  system  which  is  capable  of  performing 
the  functions  of  the  dedicated  systems  but  which  is  time  shared  between  systems  on  a 
demand/priority  basis.  The  key  element  in  making  this  determination  is  to  establish  a 
requirements  baseline  in  terms  of  the  quantity  and  type  of  signals  which  must  be 
processed  simultaneously.  For  the  purposes  of  this  report  the  requirements  were  defined 
by  Ref.  2  and  for  the  purpose  of  discussion  conveniently  divided  into  four  groups  of 
requirements: 

a.  GPS  -  This  receives  only  equipment,  normally  tracks  four  signals  simultane¬ 
ously  and  has  a  fifth  channel  to  acquire  new  satellites  as  they  enter  optimum 
location.  The  receive  processing  is  characterized  by  very  low  signal  strength 
and  narrowband  filtering  and  as  such  does  not  lend  itself  to  time-sharing  until 
after  the  IF  filter. 

b.  L-Band  -  These  systems  include  JTIDS,  IFF,  and  TACAN  and  are  character¬ 
ized  by  low  duty  cycle,  narrow  transmit  pulses  in  the  960  to  1215  MHz  range 
and  receivers  which  must  be  essentially  continuous  since  their  inputs  are 
controlled  by  outside  sources.  The  transmitter  sections  of  these  systems  appear 
to  be  excellent  candidates  for  time-sharing  on  a  rapid  basis.  The  receiver 


Ref.  1.  Requirements  Analysis  for  a  Multi-Function,  Multi-band  Airborne  Radio  System 
(MFBARS)  ARINC  Research  Corporation,  March  1978 

Ref.  2  AFAL  Ltr  of  15  May  1978,  "Transmittal  of  Information  for  use  Under  Contract 
F33615-77-C-1517 
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sections  appear  to  be  good  candidates  to  occasionally  reallocate  channels  to 
fulfill  peak  signal  processing  requirements  to  one  system. 

c.  SEEK  TALK  -  This  UHF  system,  employing  an  adaptive  array,  does  not  appear 
to  be  a  good  candidate  for  high-speed  time-sharing.  When  it  is  used,  it  is  on  a 
continuous  basis.  When  it  is  not  used,  the  capability  can  be  used  as  a  con¬ 
ventional  UHF  transceiver. 

d.  2-400  MHz  -  In  this  band  are  the  conventional  communications  systems  and 
ILS  navigation  aids.  Historically,  transmissions  in  this  band  have  been  con¬ 
trolled  by  the  pilot  on  a  one  at  a  time  basis  and  thus  the  transmitters  are  a  good 
candidate  for  time-sharing.  Normally,  receivers  are  assigned  to  monitor 
specific  assigned  channels  and  guard  channels.  Simultaneous  signals  on  more 
than  two  or  three  channels  are  quite  rare.  It  appears  that  some  time-sharing  on 
a  slow  basis  would  be  useful  for  these  receivers. 


2.2.2  L-BAND  SIGNAL  STRUCTURE  960-1215  MHZ 

This  discussion  considers  the  signal  structures  present  or  projected  for  use  in  the  960  to 
1215  MHz  band  in  order  to  determine  the  feasibility  of  sharing  common  transmit 
equipment  between  the  various  systems  which  include: 

TACAN 

IFF  Interrogator 
IFF  Transponder 
JTEDS  Phase  I 
JTIDS  Phase  H 
CAS,  ACAS,  BCAS 
DABS 
PWI 

Since  there  is  little  information  available  as  to  the  final  signal  form  of  any  CAS,  ACAS, 
BCAS,  DABS  and  PWI  system  it  is  assumed  that  they  will  replace  one  of  the  other  equip¬ 
ments,  be  backward  compatible  with  the  replaced  system,  and  not  increase  the  overall 
requirements  for  transmit  capability. 

A  transmit  system  can  be  broken  down  into  four  basic  parts: 

a.  A  subassembly  which  determines  the  operating  frequency 

b.  A  subassembly  which  adds  the  desired  modulation 

c.  A  subassembly  which  increases  the  output  level  to  that  desired 

d.  A  subassembly  which  accepts  transmit  requests  and  establishes  user  priority 

All  of  the  systems  considered  use  a  low  average  duty  cycle,  high  peak  power  transmitter 
with  required  peak  power  in  the  same  ballpark.  The  maximum  duty  cycle  for  the  various 
systems  are: 


IFF  Transponder 

1% 

(Mode  4) 

IFF  Interrogator 

0.835% 

(Mode  4) 

TACAN  Interrogation 

.735% 

(A-A  Mode) 

TACAN  Response 

.375% 

(A-A  Mode) 

JTIDS 

10% 
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It  is  evident  that  since  the  summation  of  the  maximum  duty  cycles  is  much  less  than 
100%,  there  exists  a  potential  to  time  share  a  common  set  of  hardware.  This  potential  is 
degraded  by  several  additional  considerations: 

a.  The  transmissions  tend  to  come  in  bursts  and  over  a  short  period  the  duty  cycle 
is  much  higher  than  average. 

b.  All  systems  except  JTIDS  require  an  exact  pulse  train  and  loss  or  timing  error 
of  one  pulse  of  a  burst  destroys  all  information  of  the  burst. 

c.  All  systems  except  the  TACAN  and  IFF  interrogations  are  activated  on  demand 
from  external  sources,  which  do  not  have  any  time  synchronism. 

For  those  systems  which  are  activated  on  demand  from  external  sources  about  all  that 
can  be  done  is  to  establish  some  response  priority  and  determine  the  number  and  effect 
of  missing  pulses  or  the  operation  of  the  lower  priority  system. 

The  establishment  of  equipment  priority  itself  is  a  very  complicated  subject  since  it 
depends  on  human  preferences,  the  content  of  transmitted  messages,  and  the  response  of 
the  interrogating  unit  if  they  fail  to  receive  the  expected  reply. 

There  are  three  systems  which  are  required  to  reply  at  the  rate  and  time  demanded  by  an 
outside  unit.  These  systems  are: 

TACAN  AA  mode  response 

IFF  Transponder  Response 

JTIDS  Time  Slot  Transmission/Round  Trip  Timing 

Numerous  strategies  are  available  which  might  be  used  to  establish  priority  among  these 
systems.  All  systems  derive  a  request  for  transmission  from  a  companion  receiver.  The 
purpose  of  establishing  priorities  is  to  prevent  the  transmission  of  signals  which  are  of  no 
use  to  any  system  and  to  make  maximum  use  of  total  time. 

If  our  nomenclature  is  defined: 

Pulse  -  The  smallest  individual  information  element 

Burst  -  The  smallest  group  of  pulses  which  contain  a  complete  message 

then  some  of  the  possible  strategies  include: 

a.  Time  of  transmission  (pulse  by  pulse)  -  Under  this  method  the  first  receiver  to 
request  transmission  would  blank  all  other  requests  until  its  pulse  period  is  over. 
This  method  would  work  well  for  the  TACAN  response  since  its  basic  unit  of 
information  (burst)  is  only  one  pulse  long.  It  would  also  work  for  the  JTIDS 
system  ance  missing  pulses  would  be  corrected  by  the  Reed  Solomon 
encoding/decoding  method.  It  would  heavily  penalize  the  IFF  transponder  where 
the  effort  of  sending  a  large  number  of  pulses  may  be  lost  because  one  of  the 
strings  is  missing. 

b.  Time  of  transmission  (burst  by  burst)  -  In  this  method  the  first  system  to 
command  a  transmission  would  prevent  its  use  by  another  system  for  its  entire 
burst  period.  This  method  prevents  transmission  of  useless  pulses  but  does  not 
fully  exploit  the  power  of  the  JTIDS  error  correction  or  the  very  narrow  burst 
width  of  the  TACAN  reply. 
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c.  System  priority  (pulse  by  pulse)  -  In  this  method  an  in-process  pulse  transmis¬ 
sion  would  be  interrupted  by  a  request  for  transmission  from  a  system  having  a 
higher  priority.  Such  a  method  would  ensure  full  transmission  of  a  particular 
system,  IFF  for  example.  However,  there  would  be  some  useless  transmission  of 
partial  pulses.  In  addition,  partial  blanking  of  a  string  of  JTIDS  pulses  may 
cause  them  to  become  "errors",  which  are  more  difficult  to  correct  than 
"erasures". 

d.  System  priority  (burst  by  burst)  -  In  this  method  an  in-process  burst  would  be 
interrupted  by  a  request  for  transmission  from  a  system  having  a  higher 
priority.  This  method  eliminates  most  useless  partial  pulse  transmissions  and 
changes  most  of  the  "errors"  in  the  JTIDS  system  to  "erasures". 

e.  Anticipatory  priority  (pulse  by  pulse)  -  In  this  method  the  pulse  time  profile  of 
each  system's  future  requirements  is  examined  and  full  pulses  of  lower  priority 
system  are  blanked  when  conflicting  demands  are  encountered.  This  method 
can  eliminate  all  useless  transmissions  and  causes  all  JTIDS  conflicts  to  be 
"erasures".  This  type  of  priority  system  is  possible  because  none  of  the  systems 
require  instantaneous  transmission  response  to  an  interrogation. 

f.  Anticipatory  adaptive  priority  (pulse  by  pulse)  -  This  method  is  identical  to  the 
previous  system  with  the  added  feature  that  the  recent  past  history  of 
transmission  on  lower  priority  systems  are  examined  and  the  priorities  adjusted 
to  ensure  at  least  a  minimum  number  of  responses  required  to  maintain  proper 
operation.  This  method  would  prevent  the  erasure  of  a  large  percentage  of 
responses  by  a  chance  harmonic  relationship  of  two  or  more  PRFs  or  by  short¬ 
term  transmissions  having  much  higher  than  average  duty  cycle.  This  method 
makes  near  optimum  utilization  of  transmitter  time. 

It  is  appropriate  to  consider  the  fine  structures  of  the  signals  to  be  transmitted  to  deter¬ 
mine  what  priorities  might  be  appropriate  and  what  type  of  transmission  interleaving 
might  be  cost-effective.  The  description  is  contained  in  Table  2.2. 2-1. 

It  appears  that  because  of  the  narrow  pulse  sparing  and  intolerance  of  the  IFF  to  missing 
pulses  that  it  is  not  worthwhile  to  attempt  to  interleave  pulses  within  this  burst.  This  is 
particularly  true  since  the  intraburst  time  available  represents  only  5.8%  of  the  total 
interburst  period  on  the  average.  One  possible  exception  may  exist  to  this  general  con¬ 
clusion.  The  three  framing  pulse  pairs  which  occur  at  the  end  of  the  emergency  mode 
burst  contain  almost  half  of  the  unused  intraburst  time.  Furthermore,  a  missing  pulse  or 
pulse  pair  may  only  modify  the  user's  display  and  not  change  the  basic  data  transfer. 
This  possibility  should  be  investigated  further. 

When  operating  in  the  JTIDS  TDM  A  single  pulse  mode  a  10%  duty  cycle  the  available 
time  slots  consist  of: 

1560  slots/s  19.6  us  wide 

121  slots/s  4458  us  wide 

7  slots/s  7812  us  wide 
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Table  2. 2.2-1.  L-Band  Signal  Structure 


AAC001 


The  percentage  of  interrogation  which  would  have  mutual  interference  with  JTIDS  are: 


IFF  Mode  1 

16.2% 

TACAN  AA-X 

35% 

2 

19.3% 

Y 

41% 

3a 

24% 

AG  X 

35% 

C 

41% 

Y 

41% 

4 

42% 

Typical  Calculation  of  Mutual  Interference  of  IFF/TACAN  Interrogations  With  JTIDS 
Single  Pulsed  TDMA: 

The  IFF  MODE  1  interrogation  is  3  pulses  covering  3.8  us  of  time. 

Assuming  optimum  use  of  time  (instantaneous  frequency  changes,  etc.)  there  are: 

15609(19.6  -  3.8)  =  243500  us/s  available  between  pulses 
and  121(4458  -  3.8)  =  538.958  us/s  available  between  time  slots 

and  7(7812  -  3.8)  =  54657  us/s  available  in  blank  time  slots 

for  a  total  of  837115  us/s  total  time  available 

which  is  equal  to  83.7%  of  total  time 

thus  16.3%  will  have  mutual  interference 

It  was  also  assumed  that  once  an  interrogation  was  longer  than  19.6  us  that  there  was  no 
chance  to  use  the  15609  time  slots  19.6  us  long.  In  general  this  is  true  for  IFF  inter¬ 
rogations  since  they  contain  large  numbers  of  closely  spaced  pulses.  It  is  not  necessarily 
true  for  TACAN  interrogations.  Thus  far  TACAN  AAY  the  time  available  is: 

121  x  (4458  -  39.5)  =  534578 

7  x  (7812  -  39.5)  =  54404 

Total  =  58"8982  =  59%  available 

41%  with  interference 


Since  the  actual  number  of  interrogations  are  limited  by  both  mutual  interference  and  by 
the  interrogator’s  minimum  interrogation  spacing  it  might  be  more  appropriate  to 
consider  the  maximum  number  of  interrogation  opportunities  which  will  exist.  For  the 
IFF  interrogator  with  a  maximum  PRF  of  450  interrogations  per  second  the  number  of 
opportunities  are: 


Mode 

JTIDS  Single  Pulse 

JTIDS  Double  Pulse 

1 

15872/Sec 

15753/Sec 

2 

15$f2 

15753 

3a 

15872 

323 

C 

*  263 

323 

4 

263 

323 

larly,  the 
jrtunities: 

TACAN  with  a  maximum 

PRF  of  1050  interrogation/sec 

Mode 

JTIDS  Single  Pulse 

JTIDS  Double  Pulse 

X 

16091 

780 

AA  Y 

603 

780 

AG  Y 

603 

780 
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If  worst  case  IFF  and  TACAN  responses  are  added  to  the  time  interval  in  a 
noninterfering  basis  they  will  eliminate  14%  and  1%  of  the  opportunities  respectively. 
Thus  the  number  of  opportunities  is  reduced  to: 


IFF  Mode 

JTIDS  Single  Pulse 

JTIDS  Double  Pulse 

1 

13390 

13390 

2 

13390 

13390 

3a 

13390 

283 

C 

226 

283 

4 

226 

283 

TACAN  X 

13677 

663 

AA  X 

512 

663 

AG  Y 

512 

< 

663 

These  numbers  appear  more  than  adequate  to  perform  the  required  interrogations  and  no 
barrier  exists  to  a  time-shared  transmit  system  except  hardware  limitation. 

In  implementing  the  power  amplifier  portion  of  the  L-band  transmitter  the  hardware 
must  account  for  variation  in  peak  transmitter  power  and  different  rise  and  fall  time 
requirements  as  outlined  in  Table  2.2.2- 2. 

Historically,  the  method  used  to  generate  these  signals  in  dedicated  equipment  has  been 
to  use  a  pulsed  oscillator  class  C  amplifier  combination  for  the  IFF  set  and  a  plate-pulsed 
amplifier  for  the  TACAN  set.  In  general,  the  IFF  approach  will  not  be  suitable  for  the 
TACAN  application  since  the  class  C  amplifier  will  normally  cause  a  short  rise  and  fall 
time  because  of  its  nonlinear  input/output  characteristics. 

One  method  to  overcome  these  problems  would  be  to  replace  the  class  C  amplifier  with  a 
linear.  This,  in  combination  with  a  linear  voltage  variable  attenuator,  will  produce  an 
exact  replica  of  the  modulation  input.  This  method  is  not  desirable  because  of  the 
increased  power  dissipation  caused  by  the  linear  amplifier. 

A  more  satisfactory  approach  would  be  to  use  a  combination  of  low  level  of  a  signal 
source  followed  by  high  level  modulation  of  a  saturated  class  C  amplifier.  Such  a  con¬ 
figuration  would  provide  good  control  of  both  peak  power  and  pulse  shape. 


Table  2.2. 2-2.  L-Band  Transmit  Signal  Characteristics 


PARAMETER/ 

SYSTEM 

PEAK 

POWER  KW 

- 

PULSE 
WIDTH  /x S 

RISE 
TIME  ,uS 

FALL 
TIME  fiS 

FREQUENCY 

MHZ 

JTIDS 

IFF  Trans. 

IFF  Int. 
TACAN 

0. 2/0.8 

0.5 

1.0/2.5 

0. 5/2.0 

6.4 

0.4/0. 8 
0.4/0. 8 

3.5  +0.5 

0.1 

0.1 

0.1 

3.5  +0.5 

0.1 

0.1 

0.1 

2.5  +.5 

960-1215 

1090 

1030 

962-1213 
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2.3  ARCHITECTURAL  CONCEPTS 


The  following  paragraphs  describe  alternate  configurations  and  approaches  for  MFBARS 
functioned  subsystem  elements.  Probable  technology  advances  in  each  area  are 
described.  The  information  presented  in  this  section  was  obtained  partially  from 
external  sources  such  as  government  agencies,  industry  and  other  General  Dynamics 
divisions.  These  external  sources  are  identified  where  applicable. 

2.3.1  ANTENNA  CONFIGURATIONS 

2.3. 1.1  HF  ANTENNA  -  Aircraft  antennas  for  use  with  HF  communication  systems  in 
the  2-30  MHz  frequency  range  are  required  to  yield  radiation  patterns  which  provide 
useful  gain  in  all  directions  significant  to  communications.  Impedance  and  efficiency 
characteristics  must  be  such  that  acceptable  power  transfer  to  the  radiated  field  takes 
place.  As  shown  in  Figure  2.3. 1.1-1,  the  current  F-16  antenna  complement  does  not 
cover  HF.  Effective  excitation  of  the  airframe  as  an  HF  antenna  can  be  obtained  by 
electrically  isolating  a  portion  of  the  leading  edge  of  the  vertical  stabilizer,  see 
Figure  2.3. 1.1-2,  to  provide  antenna  terminals. 

The  ARINC  study  of  MFBARS  baseline  requirements  of  the  MID-1980S  indicates  HF  radio 
installations  for  the  FAC-X,  FOI,  RF-X  aircraft  as  well  as  for  the  F-16  A/B  aircraft 
among  others.  The  Fort  Worth  Division  of  General  Dynamics  did  a  tentative  installation 
analysis  of  an  HF  antenna  on  the  F-16  with  the  conclusion  that  it  is  possible  to 
implement  it. 


1.  GIIOESCOPE/LOCAIIZER  ANTENNA 

2.  TACAN  ANTENNA 

1.  MARKER  BEACON  ANTENNA 

4.  UHF/IFF  ANTENNA 

5.  TACAN  ANTENNA 
8.  UHF/IFF  ANTENNA 

AAC002  7.  VHF  ANTENNA 


Figure  2.3.1. 1-1.  Existing  F-16  Antenna  Configuration 
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IT  IS  OPTIMIZE!. 


A. 

vhf/uhf 

F. 

GPS  ADAPTIVE  ARRAY 

a. 

VHF/UHF 

G. 

UHF/JTIDS/TAtAN/IFF 

c. 

UHF/JTIDS/T  A  CAN/IFF 

K. 

VHF/UHF 

0. 

JTIOS  ADAPTIVE  ARRAY 

J. 

HF 

AAC003 

E. 

UHF  ADAPTIVE  ARRAY 

K. 

VHF/UHF 

Figure  2.3. 1.1-2.  Recommended  MFBARS  Antenna  Configuration 

Retrofitting  antennas  on  the  F-16A  is  a  very  difficult  and  costly  task  because  it  would 
require  cable  routing  through  fuel  tanks.  On  the  F-16B  version,  which  will  be  imple¬ 
mented  with  a  dorsal,  the  cable  routing  would  not  be  nearly  as  difficult  because 
increased  volume  does  permit  installation  of  additional  equipment.  An  "Increased 
Volume"  study  is  currently  going  on  at  GD/FW;  its  purpose  is  to  determine  approaches  to 
increase  space  for  additional  avionics  equipment. 

HF  antenna  installation  is  a  major  task  to  be  accomplished  by  the  airframe  manufacturer 
whether  as  a  retrofit  or  new  design. 

For  HF  radio  reception  only,  there  are  active  HF  antenna  blade  assemblies  available 
which  measure  approximately  9"H  X  4"W  X  1"D.  These  antennas  are  available  from 
Bayshore  Systems  Corp.  as  part  number  100113.  The  active  device  is  used  for  impedance 
matching. 

Small  active  transmit  antennas  have  also  been  developed  under  contract  by  AFAL  under 
Contract  AF  (052)— 950;  however,  the  RF  power  handling  capability  and  development 
status  are  not  known  at  this  time. 

2.3. 1.2  VHF  ANTENNA  -  In  the  range  of  frequencies  where  the  major  dimensions  of 
an  aircraft  are  many  wavelengths,  the  design  of  antennas  for  omnidirectional  coverage  is 
influenced  by  the  airframe  structure  with  respect  to  impedance  and  radiating  pattern. 


i 
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Depending  on  available  antenna  location  the  antenna  is  usually  matched  in  its  environ¬ 
ment.  Because  shadowing  and  reflection  by  the  aircraft  structure  produce  pattern  dis¬ 
tortion  the  tip  of  the  vertical  stabilizer  is  the  preferred  location  for  omnidirectional 
antennas  covering  the  VHF  and  UHF  range  of  frequencies. 

As  shown  in  Figure  2.3.1.1-1  there  is  an  existing  VHF  antenna  on  the  F-I65  however,  it 
covers  only  the  30-76  MHz,  and  the  118-156  MHz  frequency  bands. 

Discussions  with  personnel  from  Dorne  and  Margolin,  Inc.  indicate  that  they  are  presently 
evaluating  broadband,  fixed  tuned  antenna  designs.  A  full  scale  engineering  model  of  a 
communication  tail  cap  antenna,  Model  DM  C93-1,  shown  in  Figure  2.3. 1.1-2,  has  been 
successfully  tested.  The  antenna  provides  continuous  coverage  from  30  MHz  to  400  MHz 
and  therefore  includes  the  single  channel  ground  and  air  radio  (SINCGARS)  for  the  Army. 

A  blade  antenna  covering  the  same  frequency  band  is  also  being  evaluated.  Since  such  an 
antenna  has  a  fairly  significant  drag  its  inclusion  in  highly  dynamic  aircraft  would  have 
to  be  similar  to  the  existing  UHF/IFF  blade  on  the  F-16  with  the  accompanying  coverage 
limitations  as  a  result  of  shadowing. 

The  broadband  VHF/UHF  fin  cap  antenna  can  replace  the  VHF  antenna  on  existing  air¬ 
craft  and  it  can  certainly  be  designed  into  new  aircraft. 

2.3.1. 3  UHF  ADAPTIVE  ANTENNA  -  A  requirement  has  been  established  to  upgrade 
the  UHF  communication  systems  on  aircraft  to  provide  secure  speech  by  means  of 
adaptive  antenna  systems  which  operate  against  a  number  of  jammers  and  other  sources 
of  interference. 

Considering  the  state  of  the  art  in  low  profile  microstrip  antennas,  as  developed  by  Ball 
Brothers  Research  Corp.,  it  appears  possible  that  within  a  year  or  so  multi-element 
microstrip  patch  array  designs  will  be  available  for  the  UHF  band.  Since  the  microstrip 
antennas  are  inherently  narrowband  antennas,  say  one  to  three  percent  bandwidth, 
depending  on  the  thickness  of  the  dielectric  material  it  will  be  necessary  to  electrically 
tune  the  antenna  element  for  operation  at  any  channel  frequency  in  the  UHF  band. 
Assuming  that  operating  frequencies  for  a  given  day  are  known,  it  is  then  possible  to  tune 
the  antenna  elements  of  the  array  to  any  channel  since  the  speed  of  tuning  is  not  critical. 

On  small  aircraft  the  array  size  will  have  to  be  kept  to  a  minimum  to  prevent  mounting 
interference  with  airframe  structural  members.  We  expect  that  a  reasonable  goal  for 
the  size  of  a  4-element  adaptive  array  patch  should  be  about  18"  X  18"  X  0.3". 

The  number  of  elements  to  be  used  in  the  array  are  determined  by  an  estimate  of  the 
most  likely  number  of  jammers  to  be  encountered  during  a  mission  as  well  as  by  tradeoffs 
of  cost,  weight,  and  complexity.  Here  we  assume  a  likely  number  of  jammers  to  be 
three,  and  the  array  elements  to  be  five.  The  reason  for  using  a  larger  array  than 
theoretically  necessary  is  based  on  experimental  data  obtained  by  RADC  where  it  has 
been  observed  that  compensation  of  excessive  near-field  scattering  by  stores  and  other 
irregularities  on  an  aircraft  could  use  up  one  degree  of  freedom  for  null  steering. 

We  argue  that  the  primary  jammer  threat  is  from  the  ground  and  therefore  SEEK  TALK 
is  only  a  bottom  fuselage  installation.  As  a  five  element  array  it  can  either  null  as  many 
as  four  jammers  or  if  near-field  scattering  is  large  only  3  jammers  can  be  nulled  and  one 
degree  of  freedom  is  used  for  multipath  compensation. 


The  top  hemisphere  is  covered  by  the  three  UHF  antennas  on  the  top  fuselage  providing 
protection  against  as  many  as  two  jammers.  These  three  antennas  are  not  closely 
spaced,  but  are  combined  for  null  steering  as  "antennas  of  opportunity",  that  is  to  say, 
the  antennas  at  the  particular  location  are  used  to  steer  nulls  in  the  best  possible 
manner.  RADC's  in-house  experiments,  on  a  full-scale  F-lll  and  A-10  with  just 
3  antennas  at  random  locations  on  the  aircraft  bottom  fuselage,  demonstrated  that  nulls 
are  not  as  deep  using  widely  spaced  antenna  elements.  It  should  be  pointed  out  that  some 
of  the  experiments  combined  antenna  elements  mounted  on  the  top  and  bottom  fuselage. 
The  differences  in  null  depth  in  the  horizontal  plane  may  be  quite  as  great  when  antennas 
from  only  one  side  of  the  aircraft  are  used. 

Under  those  conditions  where  an  all-attitude  full  null-steering  capability  is  to  be  main¬ 
tained  a  second  array  installation  on  the  top  fuselage  may  be  necessary;  however,  for  the 
purpose  of  this  study  an  all-atitude  full  null-steering  capability  is  not  considered 
necessary. 

A  review  of  potential  F-16  sites  for  installation  of  SEEK  TALK  arrays  is  shown  on  Fig¬ 
ure  2. 3. 1.1-1.  The  most  likely  areas  would  be  sites  B  on  the  top  fuselage  and  F  (nose 
wheel  well)  on  the  bottom  fuselage.  The  region  aft  of  site  F  is  used  for  stores  and  there¬ 
fore  not  available  for  antennas. 

2.3.1.4  JTDDS  ADAPTIVE  ANTENNA  -  The  JTIDS  system  requirements  present  con¬ 
siderable  challenges  to  the  adaptive  antenna  designer  because  of  the  wide  signal 
bandwidth  and  omnidirectional  coverage  requirements. 

Two  concepts  to  provide  jamming  protection  for  desired  signals  with  unknown  cKrection 
of  arrival  are  under  consideration.  One  approach  uses  a  wideband  nulling  technique  and 
the  second  approach  applies  nulling  techniques  only  at  four  odd  number  frequencies  or  at' 
most  on  all  eight  frequencies  of  the  frequency  hopping  scheme.  The  latter  approach  may 
allow  sufficient  time  for  a  "prelook"  for  null  steering  at  the  next  frequency  in  the  eight 
frequency  code.  That  is  to  say,  while  JTIDS  operates  at  frequency  f  the  prelook  forms 
antenna  nulls  against  jammers  at  frequency  fn+1«  Once  the  hop  to  fn+1  has  taken  place 
the  null  steering  weights  for  frequency  f  are1  stored.  When  the  cycle  of  frequency 
hopping  has  reached  f  ,  then  the  weights  for  f  are  recalled  and  updated  prior  to  the 
next  hop  to  f^  during  the^'prelook"  time  period. 

The  jamming  geometry  for  JTIDS  is  assumed  to  be  the  same  as  for  SEEK  TALK.  That  is, 
the  number  of  jammers  on  the  ground  is  much  higher  than  the  number  of  airborne 
jammers.  In  addition  groundbased  jammers  can  radiate  much  higher  power  levels,  E1RP, 
than  is  possible  with  airborne  jammers.  Therefore  the  JTIDS  adaptive  antenna  instal¬ 
lation  uses  a  closely  spaced  five  element  adaptive  antenna  at  the  bottom  fuselage  for 
null  steering  against  jammers. 

An  antenna  configuration  for  an  arbitrary  new  aircraft  has  3  top  fuselage  mounted  UHF 
and  L-band  antennas.  These  antennas  can  be  combined  for  null  steering  against  as  many 
as  2  airborne  jammers. 

From  experiments  at  RADC  a  closely  spaced  array  of  three  antenna  elements  have 
yielded  null  depths  of  30  to  60  dB.  These  experiments  were  conducted  on  the  A-10  and 
the  F-lll.  Combination  of  antennas  of  opportunity  has  yielded  antenna  nulls  which  are 
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A  number  of  simplifying  assumptions  will  have  to  be  made.  From  discussions  with  RADC 
W  personnel  it  appears  that  particularly  stores  on  the  aircraft  modify  antenna  pattern 
coverage  drastically.  The  most  severe  problem  is  one  in  which  near-field  scattering  from 
stores  and  other  aircraft  structures  use  up  a  degree  of  freedom  for  nulling  to  compensate 
these  multipath  problems. 

2.3.1. 7  TECHNOLOGY  DEVELOPMENT  -  Rapid  advances  in  digital  hardware  tech¬ 
nology  have  resulted  in  increased  interest  in  digital  adaptive  antennas  and  methods  of 
faster  convergence  rates.  It  is  known  that  rapid  convergence  can  be  achieved  in  adaptive 
antennas  when  the  variables  are  independent. 

A  method  of  parallel  processing  for  rapid  weight  computation  based  on  Gram-Schmidt 
orthogonalization  must  be  explored  to  the  experimental  stage  to  determine  the  merit  of 
using  either  pilot  signal  or  power  inversion. 

It  has  been  shown  by  analysis  and  computer  simulation  that  adaptively  controlled  cascade 
networks  exhibit  the  capability  to  provide  deep  nulls  against  powerful  sources  of  inter¬ 
ference  despite  hardware  imperfections  in  the  system.  Simulation  results  also  indicate 
that  the  cascade  produces  not  only  deeper  nulls,  but  it  also  has  superior  transient 
response.  A  very  fast  loop  response  achieves  a  good  solution  in  a  few  samples. 

Therefore  hardware  developmentof  these  techniques  must  be  implemented  to  demon¬ 
strate  practicality  of  these  approaches  described  in  the  literature. 

Another  difficulty  which  requires  further  experimental  verification  has  to  do  with  the 
^  problem  of  lack  of  resolution  with  closely  spaced  antennas  and  the  grating  lobe  problem 

when  combining  widely  spaced  antennas  of  opportunity  on  an  aircraft.  RADC  has  limited 
experimental  data  on  adaptive  beamport  and  multilevel  sidelobe  cancellers.  The  appli¬ 
cability  of  the  technique  with  fewer  antenna  elements,  perhaps  in  an  interferometer 
arrangement  of  the  elements  should  be  explored  with  unequal  element  spacing.  To 
achieve  maximum  resolution  the  elements  must  be  sidely  spaced,  but  not  so  wide  as  to 
make  it  impractical  for  aircraft  like  the  F-16  to  null  effectively  jammers  in  close 
angular  proximity  to  a  desired  signal  source. 

The  requirement  to  provide  HF  transmit  and  receive  capability  on  small  fighter  aircraft 
is  a  difficult  one  because  airframe  dimensions  are  small  in  terms  of  wavelengths.  This 
requires  development  of  electrically  small  active  transmit  antennas  with  significant  RF 
power  handling  capability. 

Present  HF  antenna  systems  which  are  considered  "small"  still  require  a  trailing  wire  for 
proper  excitation  for  small  aircraft.  In  addition  the  antenna  coupler  weighs  from 
20  to  30  lbs.  Neither  of  these  features  is  acceptable  for  fighter  aircraft  like  the  F-16. 

2.3. 1.8  UP-COMING  IN-HOUSE  MFBARS  ANTENNA  STUDIES  -  A  number  of 
company  sponsored  research  programs  proposed  for  1979  aid  MFBARS  required 
technology  development  directly.  Among  them  are  interference  rejection  antenna 
techniques  using  an  existing  six  channel  digital  processor  based  on  the  LMS  algorithm  for 
nulling  experiments  in  complex  aircraft  environments,  e.g.  aircraft  with  stores.  Rapid 
convergence  and  deep  nulling  techniques  using  Gram-Schmidt  orthogonalization  and 
adaptive  cascade  networks  are  also  to  be  explored  and  the  required  computer 
architecture  derived. 
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For  these  experiments  a  five  element  array  of  low  radar  cross  section  consisting  of  flush 
mounted  conformal  microstrip  antennas  will  be  developed. 

On  another  IRAD  program  A/J  capability  will  be  developed  by  a  very  low  sidelobe 
antenna  design.  In  addition  an  angle  filter  will  be  further  developed  which  when  mounted 
in  front  of  an  antenna  reduces  sidelobe  levels  for  both  colinear  and  cross  polarized 
signals. 

It  is  anticipated  that  some  communications  links  on  future  aircraft  will  take  advantage 
of  operating  at  a  frequency  in  the  atmospheric  absorption  band  to  provide  secure 
communications.  Absorption  band  communications  links  have  a  very  rapid  fall-off  in 
signal  as  range  increases  thereby  providing  essentially  covert  data  and  voice  links  over 
specific  ranges.  In  fact,  for  any  particular  weather  condition  and  operational  range  a 
user  could  use  the  variation  ofa  tmospheric  attenuation  and  chose  the  appropriate 
frequency. 

A  number  of  technology  developments  embracing  all  aspects  of  a  mm  wave  communi¬ 
cations  link  are  required. 

2.3.2  RF  CONVERSION 

The  RF  conversion  as  discussed  herein  includes  all  functions  historically  found  between 
the  antenna  port  and  the  subsystem  which  either  extract  or  add  modulation  from/to  the 
carrier.  These  functions  include  multiplexers,  low-noise  preamplifiers,  frequency 
converters,  synthesizers,  IF  amplifiers,  power  amplifiers,  PN  coders,  adaptive  array 
element  weighting  controllers,  etc. 

We  have  attempted  to  consider  unconventional  system  configurations,  however,  some 
have  such  immature  technologies  that  it  is  difficult  to  project  cost  or  performance  or 
where  the  technology  is  better  known  there  is  significant  performance  degradation.  As 
an  example,  the  use  of  a  digital  signal  processor  directly  at  the  antenna  to  receive  the 
signals  in  the  2  to  88  MHz  band  was  considered.  In  this  configuration,  a  tuned  pre¬ 
amplifier  would  be  used  to  raise  the  signal  level  to  the  point  where  the  analog  signal 
sampling  and  A/D  conversion  would  be  feasible.  The  preamplifier  would  have  a  band¬ 
width  of  about  5%  and  a  shape  factor  of  3  to  1.  To  handle  such  a  signal  severely  effects 
the  processing  speed  requirements  in  the  signal  processor. 

As  an  example,  it  is  desirable  to  sample  and  quantize  the  received  RF  signals  as  close  to 
the  antenna  as  posable  because  this  will  minimize  the  RF  and  analog  hardware.  We 
considered  a  tuned  amplifier  front  end  for  the  2  to  88  MHz  band  which  would  have 
sufficient  gain  to  raise  the  signal  level  to  a  point  where  analog  sampling  and  A/D  con¬ 
version  would  be  practical.  The  preamplifier  would  have  a  bandwidth  of  about  5%  and  a 
shape  factor  (3  dB  to  60  dB)  of  3  to  1.  The  resulting  requirements  on  the  A/D  resolution 
and  the  speed  of  the  A/D  and  the  signal  processor  are  far  beyond  the  state  of  the  art  that 
can  be  expected  for  this  century. 

The  largest  60  dB  bandwidth  occurs  for  88  MHz  center  frequency  and  is  3  x  0.05  •  88  = 

13.2  MHz  corresponding  to  a  minimum  sampling  rate  of  2  x  13.2  =  26.4  MHz.  The  A/D 
would  also  have  to  quantize  input  signals  of  the  order  of  microvolts  that  were  being 
interfered  by  signals  which  may  be  as  strong  as  0.1V.  This  requires  about  20  bit  resolu¬ 
tion  (10“6).  A  20  bit  A/D  operating  at  26.4  MHz  sampling  rate  is  not  likely  to  be  realized 
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this  century.  Furthermore  this  approach  requires  that  the  signal  processor  operate  about 
400  times  faster  than  otherwise  would  be  needed  (64  kHz)  which  if  present  trends  for 
speed  improvements  in  LSI  circuits  continue  (10  times  improvement  every  8  years)  would 
require  about  20  years  to  catch  up. 

Because  of  the  above,  only  "conventional"  forms  of  RF  conversion  were  considered  and 
they  were  of  three  basic  forms: 

a.  Multiple  conversion  with  a  high  first  IF 

b.  Multiple  conversion  with  a  selected  first  IF 

c.  Single  conversion  with  a  70  MHz  IF 

The  first  form  suffers  from  performance  degradation  relative  to  the  other  two  in  terms 
of  noise  figure  and  dynamic  range.  The  choice  between  the  other  two  is  much  more 
difficult.  For  some  bands  (in  particular  HF  and  UHF)  the  single  conversion  would  provide 
good  performance  at  reduced  cost.  For  most  bands,  however,  the  single  conversion  form 
suffers  from  performance  degradation  and  design  difficulties  (increased  cost)  which  make 
a  double  conversion  with  selected  first  IF  the  better  choice.  Some  of  these  difficulties 
are  outlined  in  Table  2.3.2-1. 


Table  2.3.2-1.  Alternate  Architecture  Definition 


Baseline:  Double  conversion  exciter  and  receiver. 

Alternate:  Single  conversion  exciter  and  receiver  (70  MHz  IF) 

Impact:  More  gain  at  single  IF  frequency: 

GPS  requires  about  140  dB  of  gain  prior  to  FDM  bus.  This 
implies  about  125  dB  of  gain  at  IF.  Difficult  EMI  problem. 

More  severe  filtering  problem: 

Increases  receiver  front-end  tuning  difficulty  to  attenuate 
image  while  maintaining  phase  linearity. 

Requires  device  similar  to  "paratune"  to  allow  simple  up- 
conversion  of  IF  and  amplification  for  transmit  signal. 

Non-optimum  frequency  ratio  for  spurious  responses. 

Limited  ability  to  handle  wideband  modulation  forms. 
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Overall,  if  the  choice  must  be  made  for  one  form  of  conversion,  it  appears  that  the  dual 
conversion  with  a  selected  first  IF  frequency  and  a  70  MHz  second  IF  frequency  is  the 
best.  Appendix  A  discusses  selection  of  an  optimum  first  IF  frequency  and  identifies 
spurious  associated  with  the  first  and  second  conversion.  It  shows  that  for  the  general 
octave  bandwidth  RF  input  the  best  IF  frequency  is  0.43  times  the  low  end  of  the  tuning 
range  using  a  high  side  first  L.O.  and  that  the  spurious  responses  present  with  the  ratio 
are  tolerable.  Also  shown  are  the  spurious  responses  associated  with  the  second 
conversion  and  they  are  shown  to  be  reasonable. 

The  problems  associated  with  a  single  conversion  system  for  TV  sets  are  the  subject  of  a 
FCC  funded  study  and  the  proposed  solution  to  the  problem  is  a  double  conversion  set 
employing  a  low  pass,  phase  linear  SAW  filter  at  346  MHz  which  is  the  optimum  IF 
frequency  to  cover  the  800  to  1600  MHz  band. 

A  satisfactory  solution  to  the  electromagnetic  interference  problem  involves  much  more 
than  mere  selection  of  "optimum"  IF  frequencies.  In  fact,  the  problem  of  colocated 
antennas  is  much  more  difficult.  In  Appendix  B,  an  attempt  is  made  to  define  the 
problem,  its  magnitude,  and  to  offer  ideas  as  to  possible  solutions.  As  yet,  none  of  these 
solutions  appear  to  be  fully  mature.  The  degree  to  which  solutions  are  required  is 
intimately  associated  with  the  amount  of  antenna  integration  which  is  assumed  and  the 
amount  of  antenna  coupling  experienced  which  will  be  unique  to  each  configuration  of 
each  aircraft.  Lacking  proven  solutions  to  the  problems  posed  by  Appendix  B,  the 
integrated  architectures  considered  employ  separate  antennas  for  each  band  or  separate 
transmit  and  receive  antennas  and  it  is  assumed  that  antenna  locations  can  be  found  to 
which  will  provide  the  required  transmit  to  receive  isolation.  It  should  be  noted  that  the 
modular  concept  of  the  integrated  system  allows  short  cable  runs  between  the  antennas 
and  preamplifier  or  transmitter  while  allowing  wide  antenna  separation. 

Inherent  in  each  integrated  architecture  is  a  trade-off  relative  to  the  amount  of 
switching  that  should  be  included  to  reduce  cost  and  enhance  graceful  degradation. 
Appendix  C  is  a  comparison  of  switched  versus  dedicated  configuration  for  two  different 
capabilities  using  module  increments  which  are  probably  about  as  small  as  practical.  The 
results  indicate  that  there  is  no  obvious  advantage  to  either  form.  As  the  size  of  the 
module  decreases,  it  is  expected  that  the  cost  and  reliability  impact  of  the  switches 
would  make  the  switched  configuration  more  expensive  and  less  reliable.  Conversely,  as 
the  size  of  the  module  (or  switched  increment)  increases  so  that  its  cost  and  failure  rate 
is  significantly  greater  than  that  of  the  switching  elements,  then  switching  becomes 
more  attractive.  The  exact  ratios  of  cost  and  failure  rate  where  switching  becomes  the 
best  form  is  a  subject  for  detailed  investigation  in  Phase  II. 

Many  factors  other  than  switching  effect  the  choice  of  optimum  module  partitioning. 
Some  of  these  factors  are: 

a.  Each  module  will  contain  microprocessor  based  control  and  BITE  circuitry, 
power  line  isolators  and  conditioners  as  well  as  other  fixed  costs  such  as  con¬ 
nectors,  housings,  etc.  The  cost  and  failure  rates  of  these  fixed  costs  should  not 
be  a  <*iver  in  overall  module  cost  and  failure  rate. 

b.  The  interfaces  with  the  other  parts  of  the  system  should  be  minimized,  easy  to 
specify,  and  easy  to  test. 
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c.  The  range  of  resources  required  to  complete  the  module,  including  personnel 
skills  and  plant  equipment,  should  be  kept  to  a  minimum. 

d.  The  functional  modules  created  should  have  broad  applications  in  general  elec¬ 
tronics  equipments. 

For  some  modules,  these  requirements  are  conflicting  and  a  trade-off  must  be  made  as  to 
their  relative  importance.  The  preliminary  module  list  for  Architecture  3  is  contained  in 
Table  2.3.2-2  and  the  array  antenna  element  weighting  circuitry  is  one  example  of  a 
module  with  conflicting  requirements.  A  typical  block  diagram  is  shown  in  Fig¬ 
ure  2.3.2-1.  The  variety  of  circuit  skills  required  to  complete  this  module  is  quite  wide, 
however,  the  difficulty  in  breaking  into  the  loop  and  adequately  specifying  and  testing 
the  I/O  parts  is  more  severe.  Furthermore,  the  modules  formed  by  breaking  this  function 
into  smaller  modules  would  have  little  stand-alone  utility.  Thus,  it  is  better  to  override 
the  desirability  to  have  a  limited  range  of  skills  in  favor  of  an  efficient  procurement 
cycle. 

Table  2.3.2-2  also  indicates  which  modules  perform  similar  functions  and  thus  are 
potential  candidates  for  combining  into  common  modules.  Some  of  these  opportunities 
were  used  in  forming  Architecture  6.  Table  2.3.2-3  is  a  comparison  of  the  RF  conversion 
portions  of  the  various  architectures.  The  costs  shown  represent  only  the  acquisition 
costs  of  the  hardware  and  do  not  reflect  subtile  changes  in  fault  tolerance,  mission 
effectiveness,  etc. 


Figure  2.3.2-1.  L-Band  Element  Weighting 
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Table  2.3.2- 2.  Architecture  3  Module  Complement 


MODULE 

MODULE 

UNIT 

NO. 

NAME 

QTY. 

FUNCTION 

WT. 

COST 

1 

GPS 

5 

> 

Preamplifier 

5 

492 

7 

Fixed  L-Band 

4 

4 

330 

8 

Tunable  L-Band 

4 

4 

462 

15 

Tunable  UHF 

5 

y 

6 

540 

22 

Tunable  VAF-AM 

2 

2 

802 

23 

Tunable  VAF-AM 

1 

1 

939 

24 

Tunable  HF 

2 

1 

1,002 

14 

L-Band 

1 

Power  Amplifier 

12 

3,584 

17 

UHF 

2 

16 

1,318 

19 

VHF-AM 

1 

9 

1,782 

20 

VAF-FM 

1 

7 

1,689 

21 

HF 

1 

4 

9 

1,928 

2 

GPS 

2 

\ 

Antenna  Element 
Weighting 

6 

5,200 

9 

JTDDS 

1 

r 

8 

6,300 

16 

SEEK  TALK 

1 

4 

2 

5,500 

4 

VAR  IF 

17 

'\ 

i  IF  Amplifier 

17 

522 

5 

70  MHz  IF 

17 

r 

17 

500 

6 

GPS 

1 

I 

Synthesizer 

1 

719 

10 

Fast  Hop 

2 

* 

4 

1,175 

11 

Slow  Hop 

10 

20 

765 

3 

GSP  PN  Mod 

5 

PN  Modulator 

5 

663 

12 

Ant/Select 

1 

Top/Bottom  Switch 

1 

18 

Exciter 

3 

Multiband  Exciter 

5 

875 

A  review  of  the  system  acquisition  costs  shows  that  the  RF  conversion  subsystem  is  the 
major  cost  cfriver  representing  approximately  50%  of  the  total  hardware  cost.  As  shown 
in  Table  2.3. 2- 2,  the  major  cost  driver  modules  in  order  of  decreasing  unit  cost  are: 

•  JTEDS  Phased  Array  Weighting 

•  UHF  Phased  Array  Weighting 

•  GPS  Phased  Array  Weighting 

•  L-Band  Power  Amplifier 
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Table  2.3. 2-3.  Comparison  of  RF  Conversion  Portion  of  Integrated  Architectures 


ARCHI¬ 

TECTURE 

DESCRIPTION 

NO.  OF 
DIFFERENT 
MODULE 

TOTAL 
NO.  OF 
MODULE 

TOTAL 

WEIGHT 

TOTAL 

COST 

(KS) 

3 

Minimum  Practical 
Module  Size.  Very 
flexible  in  adding  or 
deleting  capability  w/o 
excessive  cost  penalty. 
TDM  bus  for  narrow- 
band  signals  FDM  bus 
for  wideband  signals. 

23 

88 

174 

70.9 

4 

As  3  except  an  FDM 
bus  at  the  antenna 
frequency  and  a  digital 
global  bus  instead  of 

70  MHz  RDM  receive 
bus. 

23 

88 

174 

70.9 

5 

As  3  except  no  FDM 
bus  on  receivers. 

23 

88 

174 

70.9 

6 

Increased  module  sizes 
relative  to  3.  Fewer 
antenna  interfaces  due 
to  integrated  antenna. 
Separate  T/R  antennas. 

18 

82 

171.8 

63.8 

7 

Dedicated  configuration 
using  standard  module 
set  of  Architecture  3 
as  building  blocks. 

23 

_ 

156 

302 

111.34 

These  modules  do  not  necessarily  represent  the  areas  where  cost  reduction  efforts  should 
be  directed  since  they  are  used  in  limited  quantity.  The  high  volume  modules  which  may 
represent  the  best  return  on  investment  in  order  of  total  module  cost  are: 

e  GPS  Phased  Array  Weighting 

•  Var  IF 

•  70  MHz  IF 

•  Slow  Hop  Synthesizer 
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During  the  next  phase  of  this  program,  it  will  be  necessary  to  make  more  detail  per¬ 
formance/cost  trade-offs  on  each  module  in  order  to  arrive  at  the  optimum  system. 
Since  most  modules  which  comprise  the  integrated  system  will  represent  close  to  the 
state-of-the-art  in  many  areas,  it  is  expected  that  the  sensitivity  of  cost  to  minor  speci¬ 
fication  changes  will  be  very  high. 

An  important  consideration  in  designing  all  architectures  is  their  ability  to  readily 
include  additional  frequency  coverage  and  modulation  bandwidths.  The  key  modules 
which  allow  this  expansion  without  excessive  cost  are: 

a.  A  general-purpose  synthesizer  which  generates  an  octave  bandwidth  (250  to 
500  MHz  for  example)  and  using  a  series  strings  of  frequency  doublers  and 
frequency  dividers  can  generate  any  frequency  desired. 

b.  A  variable  IF  module  employing  wideband  amplifier  elements  and  user  selected 
bandpass  frequency  determining  elements. 

Tables  2.3.2-4  and  2.3. 2-5  show  the  approximate  magnitude  of  the  number  of  RF  modules 
which  are  saved  by  using  an  integrated  design,  the  number  of  different  designs  which  are 
eliminated  and  an  indication  of  how  the  reduction  was  achieved.  These  numbers  cannot 
be  translated  directly  into  equivalent  cost  reduction  since  a  combined  module  is  more 
complex  and  costly  than  any  individual  module.  Furthermore,  some  of  the  replaced 
modules  are  quite  simple  and  do  not  represent  significant  overall  cost  drivers. 

2.3.3  SIGNAL  PROCESSING 

The  signal  processing  subsystem  performs  all  the  necessary  functions  to  translate  infor¬ 
mation  between  the  receive/transmit  IF  signals  on  one  hand  and  the  display  and  control 
subsystem  on  the  other  hand.  The  IF  signals  are  normally  exchanged  with  the  signal 
distribution  subsystem  and  the  control  and  display  information  is  interfaced  with  the 
DAIS  system  via  a  MIL-STD-1553  data  bus. 

The  RF  signals  to  be  processed  can  be  classified  into  three  groups: 

a.  Narrowband  signals 

b.  Time  ordered  signals 

c.  PN  modulated  spread  spectrum  signals 

Let  S(t)  =  A(t)  C03  (Wot  +  0  (t)  be  a  general  carrier,  where: 

A(t)  is  the  amplitude  of  the  carrier, 

0  (t)  is  the  instantaneous  phase,  and 
Wo  is  the  carrier  frequency. 

Narrowband  signals  are  bandlimited  carriers  having  typically  less  than  100  kHz  band¬ 
width.  All  modulation  information  is  contained  in  the  amplitude  A(t)  and  phase  0(t) 
which  are  lowpass  processes  having  bandwidths  which  are  not  more  than  half  the  carrier 
bandwidth.  Examples  of  narrowband  signals  are  AM,  SSB  and  FM  voice  and  low  speed 
data.  Using  bandpass  sampling  these  signals  can  be  sampled  at  a  rate  close  to  twice  the 
bandwidth  (rather  than  twice  the  carrier  frequency)  without  loss  of  amplitude  or  phase 
information.  The  relatively  modest  sampling  rate  makes  it  possible  to  process  the 
information  in  real  time  with  a  digital  narrowband  signal  processor  which  performs  the 
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le  2.3. 2-4.  RF/IF  Savings  Summary 
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Table  2.3. 2-5.  Comparison  of  Dedicated  Versus  Integrated  Module  Complement 
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functions  of  digital  filtering,  modulation  and  demodulation  in  real  time.  Such  a 
narrowband  signal  processor  can  under  software  control  process  several  channels  simul¬ 
taneously  for  different  combinations  of  receive,  transmit  and  modulation  modes. 

Time  ordered  signals  are  pulsed  which  are  characterized  by  information  contained  in  the 
time  of  arrival  of  amplitude  modulated  pulses  A(t).  To  this  category  belong  TACAN,  IFF 
and  JTIDS.  Timing  accuracy  of  better  than  0.1  us  is  required  to  process  these  signals. 
This  makes  it  impractical  to  process  them  in  a  Narrowband  Processor  since  sample  rates 
in  excess  of  10  MHz  would  be  required.  Instead  Wideband  Signal  Processors  are  used 
which  employ  defectors  and  correlators  in  combination  with  fast  counters  to  perform 
time-of-arrival  and  decoding  functions.  General  purpose  microprocessors  can  be  used  to 
track  the  time  varying  delays  from  different  sources  of  time  ordered  signals,  since  these 
are  slowly  varying  processes. 

The  third  group  employs  pseudo  noise  (PN)  sequences  superimposed  on  the  information 
carrying  modulation.  If  the  rate  of  the  PN  modulation  is  much  higher  than  the  data  rate 
the  resulting  spectrum  will  be  proportionally  wider  and  an  improvement  in  jamming 
resistance  and  a  reduction  in  probability  of  intercept  results.  For  near  optimum  signal 
design  and  hardware  the  improvement  can  approach  the  radio  between  the  PN  rate  and 
the  data  rate.  These  signals  are  processed  either  by  narrowband  or  wideband  processors 
after  the  PN  modulation  has  been  stripped  off  the  carrier.  This  can  be  achieved  in  two 
basic  ways  either  (1)  by  use  of  correlators  or  (2)  by  modulating  the  carrier  with  the 
complement  of  the  original  PN  sequence. 

The  first  approach  works  well  with  short  PN  sequences  and  can  provide  accurate  time  of 
arrival  measurement.  Correlation  requires  that  the  carrier  frequency  offset  (due  to 
doppler  for  instance)  is  much  less  than  the  inverse  of  the  duration  of  any  one  PN 
sequence.  For  JTIDS  this  translates  to 

Af  «  (6.4.10-6)  Hz  =  160  kHz, 

a  requirement  which  is  fulfilled  for  all  existing  military  aircraft.  Typical  doppler  offset 
is  less  than  10  kHz  for  modem  tactical  fighters.  In  order  to  provide  enhanced  antijam 
capability  systems  such  as  GPS  and  SEEK  TALK  employ  long  PN  sequences  which  require 
that  frequency  offsets  due  to  doppler  effects  are  compensated  before  correlation  is 
performed.  For  the  GPS  P  code  for  instance  the  frequency  error  must  be  much  less  than 
50  Hz.  The  frequency  tracking  function  is  normally  performed  by  a  COSTAS  loop.  This 
function  matches  the  capabilities  of  a  narrowband  processor  (see  Appendix  A  of  the  OD 
proposal).  A  delay  locked  loop  is  used  to  control  the  timing  of  the  PN  generator  which 
strips  off  the  PN  modulation  from  the  received  carrier.  This  loop  can  be  performed  by  a 
general  purpose  microprocessor  and  does  not  require  the  processing  power  of  the 
narrowband  signal  processor.  It  follows  that  the  JTIDS  processing  is  done  by  the 
wideband  signal  processor  and  the  narrowband  signal  processor  performs  the  GPS  and 
SEEK  TALK  functions. 

The  narrowband  signal  processors  are  also  used  for  processing  the  adaptive  antenna  al¬ 
gorithms. 
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To  achieve  good  cost  effectiveness  the  wideband  signal  processor  performs  all  CNI 
functions  using  the  same  time-shared  modular  hardware.  This  allows  for  a  flexible  easily 
expandable  approach  and  a  high  degree  of  built-in  redundancy,  which  allows  for  graceful 
degradation  and  tolerance  of  single  point  failures.  The  narrowband  signal  processors  do 
not  exhibit  these  redundancy  characteristics  and  it  is  necessary  to  have  at  least  two 
redundant  narrowband  processors  for  each  CNI  system. 

For  the  cost  estimates  we  have  assumed  that  one  wideband  signal  processor  and  two 
narrowband  signal  processors  be  used.  The  cost  of  the  signal  processing  subsystem  is 
therefore  approximately  the  same  for  all  integrated  architectures  analyzed  and  does  not 
have  a  strong  influence  on  the  relative  merits  of  the  different  architectures. 

Three  different  approaches  for  signal  distribution  were  included  in  the  candidate  archi¬ 
tectures. 

a.  FDM  for  wideband  signals  and  FD M/TDM  of  narrowband  signals. 

b.  Hardwired  wideband  signals  and  FDM/TDM  of  narrowband  signals. 

c.  Serial  digital  data  bus. 

In  the  first  approach  each  wideband  carrier  is  assigned  a  unique  frequency  on  the  FDM 
bus  and  all  the  narrowband  signals  are  combined  in  a  time  division  multiplexed  scheme 
and  then  applied  to  a  single  carrier  at  the  FDM  bus.  The  second  approach  differs  from 
the  first  in  that  all  wideband  IF  signals  are  hardwired  to  the  wideband  signal  processor. 
This  assumes  colocation  of  the  wideband  RF/IF  and  signal  processing  hardware.  In  the 
third  approach  all  IF  signals  are  quantized  before  they  are  transmitted  to  the  signal 
processors  as  serial  digital  data. 

In  all  cases  the  narrowband  signal  processors  receives  and  transmits  IF  data  in  a  time 
division  multiplexed  manner  which  exactly  matches  the  input/output  requirement  of  the 
multiple  channel  time-shared  signal  processors.  The  wideband  signal  processor  receives 
eight  parallel  channels  of  input  data  for  all  three  signal  distribution  approaches.  This  is 
consistent  with  the  event  processor  architecture  which  we  used  for  our  cost  estimates. 

2.3.4  CONTROL  AND  DATA  PROCESSING 

Four  major  types  of  control  and  data  processing  system  architectures  can  be  identified  as 
shown  in  Figure  2.3.4-1.  In  general,  each  of  the  integrated  MFBARS  architectures  have 
the  same  requirements  for  control  and  data  processing.  With  the  development  of 
microprocessors  and  microcomputers,  distributed  architectures  for  control  and  data 
processing  have  significant  potential  advantages.  The  configuration  selected  is  a  com¬ 
bination  of  distributed  and  hierarchical  configurations  shown  in  Figure  2. 3. 4-1.  Overall 
control  of  the  MFBARS  is  centralized  for  interface  with  other  avionic  subsystems  and 
the  aircraft  crew.  Control  functions  are  then  distributed  to  each  module  which  contains 
its  own  microcomputer,  which  provides  for  autonomous  local  control  of  the  functions 
performed  by  each  module.  Thus,  BIT  can  be  easily  performed  for  each  module  by  the 
local  dedicated  microcomputer  resulting  in  fault  isolation  to  the  module  level.  Other 
functions  would  be  possible  such  as  automatic  scanning  of  a  frequency  band  or  of 
selected  frequencies  to  detect  activity. 
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Figure  2.3.4-1.  Control  System  Architectures 
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Distributed  data  processing  where  such  functions  as  JTEDS  relative  navigation  and  GPS 
position  calculations  are  performed  by  different  microcomputers  has  several  advantages. 
The  configuration  can  be  fault  tolerant  because  failure  of  a  single  computer  CPU  affects 
only  one  or  a  few  of  the  MFBARS  functions.  Software  is  easier  to  develop  when  a  single 
computer  program  performs  only  one  function.  Maintenance  of  software  is  also  easier 
because  there  is  little  or  no  interaction  between  different  functions. 

Figures  2.3.4-2  and  2.3.4-3  show  the  control  and  data  processor  configurations  selected 
for  the  MFBARS  integrated  architectures  for  the  Phase  I  study.  The  configuration  shown 
in  Figure  2.3.4-2  is  used  for  Architecture  Nos.  3,  No.  4  and  No.  6.  It  comprises  six 
microcomputers  and  two  mass  memory  units.  The  mass  memory  units  can  be  used  to 
store  computer  programs  for  alternate  mission  modes  or  alternate  missions,  reloading  a 
microcomputer  memory,  for  storing  mission  data  for  post-flight  analysis,  storage  of 
maintenance  programs  and  for  any  other  similar  use. 

Two  of  the  six  microcomputers  are  dedicated  to  the  data  and  control  interface  between 
the  MFBARS  and  avionic  system  controls  and  displays  used  by  the  aircraft  crew.  These 
microcomputers  are  redundant  and  interface  between  a  redundant  DAIS  data  bus  on  the 
aircraft  side  and  a  redundant  MFBARS  internal  data  bus  on  the  other  side.  These 
microcomputers  will  receive  commands  from  the  crew  via  the  DAIS  system,  interpret 
them,  check  them  for  erroneous,  conflicting  or  illegal  operations  and  format  them  for 
transfer  over  the  internal  data  bus  to  the  appropriate  module  or  modules.  These  micro¬ 
computers  will  also  request  the  proper  data  from  the  MFBARS  modules  for  display  to  the 
aircraft  crew  via  the  DAIS  system. 


MFBARS 

DATA 


AAC306 


Figure  2.3.4-2.  Control  and  Data  Processor  Configuration 
for  Architectures  No.  3,  No.  4  and  No.  6 


2-31 


CONTROL 
OAT  A  BUS 


Figure  2.3.4~3.  Control  and  Data  Processor  Configuration  for  Architecture  No.  5 

The  other  four  of  the  six  microcomputers  are  dedicated  to  such  functions  as  JTIDS 
relative  navigation,  JTIDS  message  handling  and  GPS  position  calculations. 

The  control  bus  protocol  is  assumed  to  be  the  same  or  similar  to  the  requirements  of 
MIL-STD-1553.  During  Phase  II  we  will  consider  using  a  listen-while-talk  type  of  bus 
communication  to  eliminate  the  need  for  a  control  bus  controller  and  to  make  more 
efficient  use  of  the  bus  data  transfer  capability.  This  new  technique  has  the  potential  to 
better  distribute  the  control  functions  and  make  it  easier  to  incorporate  changes 
affecting  the  transfer  of  data  over  the  bus. 

2.3.5  SIGNAL  DISTRIBUTION 

The  signal  distribution  subsystem  serves  to  distribute  analog  or  digital  representations  of 
the  IF  signals.  By  employing  a  set  of  redundant  cables  to  interconnect  all  IF  modules  to 
the  signal  processing  recourses,  a  high  degree  of  flexibility  is  achieved  and  a  significant 
reduction  in  the  overall  quantity  of  interconnect  cables  and  wires  can  be  achieved.  It 
allows  great  freedom  in  physical  location  and  partitioning  of  the  MFBAR  system  and  also 
facilitates  retrofit  and  implementation  of  expanded  capabilities. 

Two  classes  of  IF  signals  must  be  distributed  in  addition  to  control  and  self-test  infor¬ 
mation.  It  is  possible  to  utilize  one  and  the  same  set  of  cables  for  all  these  functions  but 
by  using  separate  sets  of  cables  for  receive,  transmit  and  control/self-test  functions,  it  is 


possible  to  simplify  design  of  the  on-bus  and  off-bus  couplers.  It  also  appears  cost- 
effective  to  segregate  the  high  speed  frequency  control  function  for  JTIDS  from  all  the 
other  control  functions  because  of  the  disparity  in  required  data  rates. 

Present  technology  trends  indicate  that  fiber  optic  digital  data  links  will  easily  handle 
the  digital  data  requirement  for  MFBARS  in  1985.  However,  the  transfer  of  analog  IF 
carriers  poses  a  more  severe  technological  challenge  since  bandwidths  of  500  MHz  or 
more  are  required. 

Two  classes  of  IF  signals  are  to  be  distributed:  wideband  signals  and  narrowband  signals. 
The  wideband  signals  are  presently  JTIDS,  TACAN  and  IFF  requiring  bandwidths  from 
0.35  MHz  (TACAN)  to  7  MHz  IFF.  Additional  wideband  systems  may  be  added  in  the 
future.  Narrowband  signals  are  HF,  VHF,  UFH,  voice  and  data  communication  and  also 
spread  spectrum  signals  such  as  GPS  and  SEEK  TALK  if  the  spread  spectrum  modulation 
is  stripped  off  in  the  RF/IF  subsystem.  These  signals  have  bandwidths  of  a  few  tens 
of  kHz. 

For  the  cost  estimates,  we  assumed  that  conventional  cables  were  used  with  either 
frequency  division  multiplexed  signals  or  digital  data  transmission.  Because  at  their 
relatively  low  information  bandwidth,  the  narrowband  signals  can  be  time  division  multi¬ 
plexed  before  they  are  applied  to  the  signal  distribution  bus.  Figure  2. 3.5-0  illustrates 
this  concept  for  the  FDM  bus.  Each  equipment  location  has  a  multiplexer  that  connects 
the  narrowband  IF  signals  to  the  associated  on-bus  coupler  in  a  sequential  manner.  The 
multiplexers  for  the  various  equipment  locations  are  synchronized  so  that  only  one 
narrowband  IF  signal  is  applied  at  any  one  time. 

In  order  to  further  simplify  the  on-bus  and  off-bus  couplers  70  MHz  is  used  for  the  FDM 
frequency  F  .  This  is  the  common  IF  frequency  used  by  all  the  IF  modules.  The  resulting 
sequence  is°shown  in  Figure  2. 3.5-0  as  a  series  of  70  MHz  bursts  which  repeat  itself 
periodically.  The  sampling  rate  is  high  enough  so  that  the  change  in  amplitude  and  phase 
is  small  from  sample  to  sample.  The  minimum  sampling  rate  Fg  is 


F 

s 


2N  B 


max' 


where  N  is  the  number  at  narrowband  channels, 

B  is  the  widest  narrowband  bandwidth, 
max 

2.3.5.1  INTERNAL  BUS  STRUCTURE  -  Several  fiber  optic  bus  configurations  applica¬ 
ble  to  this  subsystem  have  been  studied.  The  four  basic  concepts  can  be  summarized  as 
follows: 


a.  Direct-Ring  Bus  (Irvine  Bus)  -  See  Figure  2.3.5- 1 

This  approach  utilizes  one  bus  that  is  connected  in  series  with  each  communi¬ 
cations  module.  The  integrity  of  the  bus  depends  on  the  integrity  of  each  of  the 
interconnected  modules. 
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Figure  2.3. 5-0.  Time  Division  Multiplexing  of  Narrowband  Signals 


b.  Coupled-Ring  Bus  -  See  Figure  2.3.5-2 

Essentially  the  same  as  the  Direct- Ring  Bus;  the  modules  are  coupled  onto  the 
bus  using  access  (Y)  couplers.  Information  coupled  onto  the  bus  travels  in  only 
one  direction.  T  couplers  can  be  used  if  transmission  down  the  bus  in  both 
directions  is  necessary.  Since  the  bus  is  essentially  module  independent,  loss  or 
f  removal  of  any  equipment  does  not  destroy  the  integrity  of  the  bus. 

'  c.  Star  Bus  -  See  Figure  2.3. 5-3 

This  configuration  utilizes  a  "centrally  located"  star  coupler  for  signal  dis¬ 
tribution.  Y  couplers  located  at  each  module  are  used  for  transmit/receive 
access  parts  to  the  bus. 

In  this  configuration,  all  communicating  modules  are  brought  to  the  coupler 
when  the  data  is  distributed. 

d.  Hierarchical  Bus  -  See  Figure  2.3. 5-4 

By  segmenting  the  main  star  coupler  into  several  satellite  couplers,  reduced 
cable  requirements  result.  Each  equipment  bay  has  its  own  star  coupler  for 
both  internal  data  distribution  and  communication  to  the  central  star  coupler 
for  further  signal  distribution.  This  configuration  still  requires  the  "centrally 
located"  star  coupler  for  inter-bay  communications. 

Signal  Distribution  Requirements  and  Format 

Each  configuration  has  its  own  merits  and  deficiencies  and  in  order  to  select  the  best 
approach  it  is  necessary  to  study  the  signal  requirements  and  distribution  on  a  more 
detailed  level. 

The  wideband  signals  (such  as  JTIDS,  TACAN  and  IFF),  regardless  of  the  basic  system 
architecture,  need  only  be  sent  to  the  wideband  processor.  These  signals,  however,  have 
the  requirement  that  they  be  distributed  and  processed  in  parallel.  An  immediate 
solution  to  this  would  be  to  use  eight  point-to-point  data  links.  This  technique,  however, 
places  rather  severe  restrictions  on  system  expansion.  Test  modules  would  need  to  have 
access  to  all  eight  signals  (cables).  This  approach  also  requires  several  bus  structures  and 
cannot  use  a  convenient  single  bus  configuration.  In  view  of  this,  it  seems  logical  to  use 
another  technique  for  transmitting  the  wideband  signals  -  one  that  is  more  compatible 
with  the  other  hardware  in  the  system. 

A  technique  to  accomplish  this  with  a  wire  bus  would  be  to  frequency  division  multiplex 
the  signals  over  the  same  signal  bus  common  to  all  hardware.  This  FDM  approach  re¬ 
quires  each  wideband  signal  to  be  modulated  on  different  carrier  frequencies.  Individual 
demodulation  at  the  receiving  end  would  be  required  to  separate  the  signals.  By  adapting 
an  optical  bus  technology,  substantial  cost  savings  are  expected  due  to  the  elimination  of 
the  frequency  multiplexing  and  associated  hardware. 

A  fiber  optic/system,  analogous  to  the  wire  FDM  bus,  is  a  "wavelength  division  multiplex 
bus"  (ADM).  The  RF  modulations  are  replaced  by  fiber  optic  transmitters  with  various 
wavelength  LEDs  or  laser  diodes.  Diode  wavelengths,  suitable  for  fiber  optic 
communication,  are  presently  available  in  the  range  from  approximately  0.8/u.m  to 
1.06/u.m.  As  the  technology  expands  and  "  A  DM"  buses  become  more  commonplace, 
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Figure  2.3. 5-2.  Coupled-Ring  Bus  Configuration 
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greater  number  of  operating  wavelengths  will  be  available  making  the  implementation  of 
as  many  as  10  to  20  signals  on  a  bus  relatively  straightforward. 

These  signals,  combined  in  a  star  coupler,  will  be  coupled  onto  the  main  bus  via  a 

Y  coupler.  At  the  detector  end,  the  various  wavelengths  would  be  separated  using 
appropriate  filtering  mechanisms  (e.g.,  gratings,  prisms  and  optical  notch  filters). 
Choice  of  the  filter  mechanism  would  be  based  on  filter  efficiency,  spectral  width  and 
required  channel  cross  talk  attenuation. 

The  distribution  of  the  narrowband  signals  to  the  narrowband  processors  will  be  accom¬ 
plished  using  a  standard  time-division  multiplex  format  as  previously  discussed.  Tech¬ 
niques  for  handling  such  a  format  are  well  known  and  are  essentially  independent  of 
transmission  medium  (wire  or  optical).  Any  of  the  previously  described  optical  archi¬ 
tectures  are  acceptable  for  TDM  formats  using  a  single  wavelength. 

Figure  2.3.5-5  shows  a  composite  block  diagram  of  the  various  data  bus  segments  pre¬ 
viously  discussed,  compatible  with  Architecture  No.  3. 

MFBARS  Architecture  No.  3  is  very  well  suited  for  a  fiber  optic  signal  distribution  sys¬ 
tem.  Architecture  No.  5,  while  very  similar  to  No.  3,  is  not  as  flexible  as  No.  3  because 
the  wideband  signals  are  not  put  on  the  main  bus.  Therefore,  access  to  these  signals  for 
any  other  purpose  would  have  to  be  done  through  some  other  signal  distribution 
mechanism.  The  basic  configuration  is  a  combination  of  the  hierarchical  and  coupled- 
ring  bus  configuration.  The  single  bus  feature  of  the  latter  configuration  was  a  strong 
incentive  for  using  it;  however,  the  basic  architecture  and  signal  requirements  resulted  in 
a  modification  of  the  coupled-ring  bus  system. 

The  RF  receivers  are  assumed  to  be  distributed  in  four  equipment  bays  with  all  wideband 
signals  located  in  Bay  No.  1.  Each  of  these  wideband  signals  modulates  a  laser  or  an  LED 
of  wavelength  A^  through  A^.  The  narrowband  signals  modulate  on  a  source  at 
wavelength  A^. 

Since  A^  -  A  signals  are  present  at  all  times  on  the  cable,  adequate  filtering  means  must 
be  used  to  isolate  a  particular  A.  As  previously  described,  the  wideband  processor  will 
have  an  eight  channel  star  coupler  with  eight  receivers  sensitive  to  wavelengths  A  -A^. 
The  two  narrowband  processors  will  have  optical  receivers  sensitive  to  A^.  In  order  for 
the  self-test  module  to  determine  the  status  of  all  systems,  it  is  necessary  that  it  access 
all  channels.  This  is  accomplished  by  using  a  detector  which  can  be  tuned  to  various 
wavelengths  (A.  -A  )  by  the  use  of  appropriate  optical  filtering. 

The  transmit  bus  functions  in  a  similar  manner  to  the  receive  bus  with  requirements  for 
both  TDM  and  immediate  access  signals.  The  inputs  to  the  bus  come  from  both  of  the 
narrowband  processors,  the  wideband  processor  and  the  self-test  modules.  Bus  outputs  go 
to  the  three  RF  exciters. 

In  order  to  accomplish  the  signal  protocol,  one  wavelength  is  dedicated  to  each  of  the 
processors.  These  optical  channels  access  the  bus  through  conventional  Y  couplers.  The 
self-test  module  will  incorporate  three  separate  transmitters  with  wavelengths  Aj,  A2 
and  A„.  Combined  in  a  local  star  coupler,  this  channel  also  accesses  the  bus  via  a 

Y  coupler. 
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Figure  2. 3. 5-5.  Data  Bus  Segments 


Each  of  the  three  RF  exciters  has  appropriate  fiber  optic  receivers  associated  with  them. 
One  of  the  exciters  is  dedicated  to  the  wideband  processor  wavelength  (A^).  The  other 
two  exciters  are  sensitive  to  both  ^3  e'fher  through  separate  receivers  or  one 

with  programmable  sensitivity  characteristics.  These  exciters  can  then  be  switched 
between  each  of  the  narrowband  processors.  The  self-test  module,  with  three  separate 
wavelength  sources,  can  access  any  one  of  the  exciters  for  channel  testing. 

Wavelength-Division-Multiplexing  Signal  Bus 

An  optical  data  bus  has  the  potential  of  light  weight,  small  size  and  immunity  to  environ¬ 
mental  hazards  over  a  conventional  wire  bus.  This  is  particularily  true  if  the  optical  bus 
can  be  Wavelength-Division  Multiplexed  (WDM),  since  this  is  not  cost-effective  in  an 
analogous  way  in  the  RF  domain.  Device  technologies  for  WDM  transmission  are 
sufficiently  advanced  to  consider  a  WDM  data  bus  in  the  mid  1980's  time  frame. 


a.  Optical  Sources 

Available  materials  for  semiconductor  optical  sources  and  their  possible  emis¬ 
sion  region  are  listed  below: 


Ga  A1  As 
Ga  As 
Ga  In  As  Sb 
Ga  In  As  P 
Ga  In  As 


0.73  -  0.88  jzm 
0.89  ftm 
0.9  to  1.2  (xm 
0.97  to  1.6  /xm 
0.97  to  1.7  jxm 


The  Ga  A1  As  devices  are  well  established  and  can  be  fabricated  anywhere  in 
the  0.73  to  0.88  jum  region.  The  other  materials  are  newer  (excepting  Ga  As) 
technologies,  however,  experientally  as  many  as  three  to  five  different 
wavelengths  have  been  demonstrated. 


b.  Detectors 

Silicon  photo-diodes  are  fully  available  from  0.7  ^.m  to  0.9  jj.m.  These  devices 
have  low  dark  current  and  approach  photo  noise  limited  performance.  This  is 
not  true  of  germanium  photo-diodes  which  have  excess  noise  and  dark  current 
compared  to  silicon.  For  this  reason,  the  development  of  new  materials  for 
detectors  above  1.0  /xm  is  an  important  research  item  for  full  exploitation  of  a 
WDM  subsystem. 

c.  Optical  Multiplexers  and  Demultiplexers 

In  a  WDM  bus  signals  are  simultaneously  transmitted  on  a  single-fiber  by  using 
optical  filters  for  multiplexers  and/or  demultiplexers.  Three  types  of  optical 
filters,  the  interference  filter,  the  prism  and  the  grating  filter  are  available  as 
existing  technologies  for  this  application.  These  filters  differ  in  significant 
properties  such  as  optical  loss,  number  of  channels/filter,  material  cost  and 
quantity  production.  Based  on  cost  and  insertion  loss  the  interference  and 
diffraction  grating  filters  will  undoubtedly  find  major  application. 
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d.  System  Considerations 

A  few  channels  («3)  can  be  multiplexed  within  the  0.85  m  wav  ’ength  region 
on  an  experimental  basis  at  the  present  time.  A  number  of  LEDs  and  laser 
diodes  are  available  within  the  0.85  fim  region.  This  region  corresponds  with 
the  loss  region  of  the  most  highly  developed  cables  and  silicon  detectors  (ava¬ 
lanche  photo-diodes  and  PIN  diodes). 

LED  sources  are  incoherent  and  their  spectral  width  will  result  in  channel 
limited  performance  unless  interchannel  interference  is  suppressed  both 
electrically  and  optically.  Laser  diodes  in  the  1985  time  frame  will  become  the 
optimum  source  device  due  to  their  narrow  spectral  width  (less  than  0.1  that  of 
an  LED)  and  superior  fiber  coupling  characteristers.  In  the  case  of  laser  diodes, 
channel  spacing  will  be  primarily  determined  by  the  temperature  characteristics 
of  filters  and  diodes. 

With  the  development  in  the  1980s  of  longer  wavelength  devices,  simultaneous 
transmission  of  at  least  ten  to  twenty  optical  channels  will  be  possible  in  the 
0.8jum  to  1.6  ixm  spectral  region. 

2.3.6  EXTERNAL  INTERFACE 

A  list  of  MFBARS  external  interfaces  is  shown  in  Table  2.3. 6-1.  These  interfaces  will 
exist  for  any  application  of  MFBARS  to  a  specific  aircraft.  Other  hardware  or  data  bus 
type  interfaces  can  be  incorporated  into  MFBARS  easily  due  to  its  modular  partitioning. 

2.3. 6.1  CONTROLS  AND  DISPLAYS  -  All  crew  controls  and  displays  necessary  for 
mission  operation  of  the  MFBARS  are  provided  for  within  DAIS.  All  commands  orig¬ 
inated  by  the  crew  controls  and  all  data  to  be  displayed  for  use  by  the  crew  are  trans¬ 
ferred  over  the  DAIS  data  bus.  The  MFBARS  normally  would  act  as  a  bus  terminal  rather 
than  a  bus  controller  on  the  DAIS  data  bus.  It  is  very  unlikely  that  MFBARS  would  be 
required  to  be  a  bus  controller  in  a  tactical  fighter  aircraft.  If  such  a  requirement  should 
exist,  it  could  be  accommodated  easily  by  the  MFBARS  architecture. 

2.3. 6.2  NAVIGATION  AND/OR  FIRE  CONTROL  COMPUTER  -  The  MFBARS  will 
normally  interface  with  the  navigation  and/or  fire  control  computers  on  the  aircraft  via 
the  DAIS  data  bus.  The  MFBARS  GPS  position  data  would  be  used  to  update  the  inertial 
navigation  system  position.  Data  from  the  inertial  navigation  system  can  be  used  by  GPS 
for  acquisition  of  the  satellite  signals  and  for  maintaining  lock  during  high  dynamic 
maneuvers.  Position  data  derived  from  the  JTIDS  can  also  be  used  to  update  the  aircraft 
inertial  navigation  system.  Standard  messages  transmitted  by  JTIDS  requires  many 
different  types  of  data  from  almost  all  of  the  aircraft  systems.  Normally,  one  of  the 
aircraft  computers  (navigation  or  fire  control)  would  collect  the  appropriate  data  for 
transfer  to  the  MFBARS  but  it  is  possible  for  data  from  a  stores  management  system,  for 
example,  to  be  sent  directly  over  the  DAIS  data  bus  to  MFBARS. 


2.3. 6.3  INTERCOM  -  The  baseline  requirement  for  three  concurrent  voice  channels 
from  any  combination  of  HF,  UHF,  VHF,  AM,  VHF  FM,  SEEK  TALK  and  JTIDS.  The 
MFBARS  architectures  are  not  limited  to  three  channels  and  the  number  of  channels  can 


Table  2.3.6-1.  MFBARS  External  Interfaces 


1.  Aircraft  controls  and  displays  via  DAIS 

2.  Navigation  and/or  Fire  Control  Computers  via  DAIS 

3.  Intercom 

4.  Electrical  power 

5.  Cooling  air 

6.  Physical  equipment  mounting/cabling 

7.  Antenna  mounting/integration 


be  increased  by  modular  expansion.  A  standard  audio  level  will  be  provided  at  the  output 
of  MFBARS  with  the  aircraft  intercom  system  providing  amplification,  volume  control 
and  distribution  of  the  audio  signals  as  required  by  the  specific  aircraft. 

Selection  of  the  three  audio  channels  will  be  selected  by  the  pilot  via  the  DAIS  system. 
Commands  received  from  DAIS  by  MFBARS  will  be  executed  in  the  control  processor  of 
MFBARS  where  detailed  commands  will  be  sent  to  the  appropriate  modules  where  the 
actual  selection  of  specific  frequencies  to  be  monitored  will  be  accomplished. 

The  specific  MFBARS  module  providing  the  intercom  interface  function  will  most  likely 
be  unique  for  a  specific  aircraft  type  because  of  different  impedance,  power  level  and 
voltage  level  requirements.  However,  a  high  degree  of  commonality  in  design  should  be 
possible  for  all  of  the  different  interface  requirements. 

2.3. 6.4  ELECTRICAL  POWER  -  The  electrical  power  assumed  to  be  available  from 
the  host  aircraft  is  assumed  to  be  115  volts,  400  Hz  conforming  to  MIL-STD-704.  Other 
power  source  types  such  as  28  Vdc  would  require  only  the  design  of  a  new  set  of  electric 
power  converter  modules.  Electrical  power  distribution,  control  and  the  interface  with 
other  MFBARS  modules  would  not  be  affected. 

2.3. 6.5  COOLING  AIR  -  All  MFBARS  architectures  will  require  cooling  air  because  of 
the  packaging  concept  assumed  during  the  Phase  I  study.  Repackaging  would  be  required 
if  cooling  air  is  not  available  but  the  module  design  would  not  necessarily  have  to  be 
affected. 


2. 3.6.6  PHYSICAL  EQUIPMENT  MOUNTING  AND  CABLING  -  The  MFBARS  archi¬ 
tectures  defined  by  the  study  assume  a  new  type  of  equipmenting  mounting  method 
known  as  the  integral  rack  concept.  The  racks  are  designed  to  accept  plug-in  modules  and 
are  built  into  the  aircraft  structure.  The  rack  design  is  such  that  failed  modules  can  be 
replaced  when  the  aircraft  is  on  the  flight  line.  Built-in-test  in  each  module  will  identify 
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a  specific  failed  module  with  a  high  degree  of  confidence.  This  concept  should  result  in 
significant  cost  savings  in  maintenance  costs  and  spares  cost.  Each  module  becomes 
equivalent  to  one  LRU. 

Cabling  requirements  will  be  reduced  because  of  fewer  interconnections  between  the 
different  parts  of  the  MFBARS  configuration.  The  use  of  signal  distribution  buses  and 
also  data  and  command  buses  will  reduce  individual  dedicated  cables  and  wires.  Func¬ 
tional  partitioning  of  the  modules  and  groups  of  modules  also  will  keep  interconnection 
wiring  to  a  minimum. 

2.3. 6. 7  ANTENNA  MOUNTING  -  The  issues  associated  with  antenna  mounting  and 
integration  with  the  aircraft  are  discussed  in  Section  2.3.1. 

2.3.7  SECURE  VOICE  AND  DATA 

General  Dynamics  recognizes  the  importance  of  secure  voice  and  data  in  military  RF 
systems,  where  "RF  systems"  includes  secure  voice,  digital  or  analog  data,  IFF,  or 
navigation  data.  The  use  of  crypto  devices  increases  with  each  generation  of  RF 
equipment  developed.  Similarly,  each  new  system,  i.e.,  JTIDS,  GPS,  PLARS,  SEEK 
TALK,  has  a  peculiar  data  format. 

During  the  next  phase  of  MFBARS,  General  Dynamics  plans  to  investigate  the  develop¬ 
ment  of  a  crypto  device  which  may  be  developed.  The  data  format  of  the  new  device 
would  either  be  programmable  by  software  of  firmware  (i.e.,  ROMS  or  PROMS).  The 
device  then  would  be  full  duplex  and  time  shared  with  the  various  networks  or  subsystems 
on  a  priority  interrupt  basis. 

The  TEMPEST  test  requirements  of  NACSEM-5100  and  KAG-30A  will  be  studied 
thoroughly  with  respect  to  a  tactical  aircraft  and  MFBARS.  If  found  to  be  justified, 
modifications  (relaxations)  to  the  test  limits  will  be  recommended  along  with  the 
rationale  for  doing  so.  Guidelines  will  then  be  generated  for  electronic  equipment 
TEMPEST  design.  This  procedure  will  assist  in  minimizing  the  engineering  risk  in 
developing  new  hardware  by  preventing  overdesign. 

In  addition  to  thoroughly  detailing  the  secure  communication  design.  General  Dynamics 
plans  to  evaluate  future  equipment  capabilities  in  complying  with  survivability,  vulner¬ 
ability  needs.  We  feel  the  MFBARS  system  design  approach  must  include  consideration 
of  all  EMX  requirements,  i.e.,  EMI,  EMC,  EMP,  TEMPEST,  and  nuclear  hardening.  Our 
design  approach  will  then  have  evolved  after  thorough  consideration  of  the  total  system 
requirements. 

2.3.8  BUILT-IN  TEST/PERFORMANCE  MONITORING 

Various  BITE  architectures  including  those  depicted  in  Figures  2.3.8- 1  through  2.3. 8-5 
have  been  evaluated  based  on  the  overall  BITE  objectives  as  listed  in  Table  2.3.8- 1.  As 
the  content  of  the  module  set  which  comprises  the  integrated  system  was  defined,  it 
became  evident  that  it  would  be  necessary  to  keep  the  cost  and  failure  rate  of  the  BITE 
circuitry  very  low.  The  typical  production  costs  of  a  module  were  found  to  be  in  the 
$1,000  area.  As  a  rule-of-thumb,  it  was  established  that  the  module  overhead  functions 
which  include  BITE,  power  supply  isolation  and  command  should  not  exceed  10%  of  the 
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MODULES  PERFORM  ALL  BITE  TESTS  AND  REPORTS 
RESULTS  TO  CENTRAL  COLLECTOR 


AAC013 


Ficnire  7. 3.8-1.  Distributed  BITE  Concept 


•  MODULE  PROVIOES  ACCESS  TO  CRITICAL  POINTS  AND  SIGNAL  SAMPLES  VIA  TEST  CONNECTOR 

•  CENTRALIZED  BITE  MOOULE  POLLS  MODULES,  PROVIDES  EXCITATION  SIGNALS  AS  REQUIRED 
MAKES  MEASUREMENTS  AND  STORES  DATA 


AAC014 


Figure  2.3. 8-2.  Centralized  BITE  Concept 
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•  MODULE  PROVIDES  ACCESS  TO  CRITICAL  POINTS  ANO  SIGNALS 

•  LOCAL  BITE  MODULE  POLLS  MOOULES,  PROVIDES  EXCITATION, 

MAKES  MEASUREMENTS  ANO  SENDS  DATA  TO  CENTRAL  STORAGE  COLLECTOR 


CENTRAL 

DATA 

COLLECTOR 

_ 

FROM  OTHER  BITE 

J_LJ 

j 

LOCAL 

DULE 

MODULE 

MODULE 

BITE 

1 

MOOULE 

•  MODULES  PERFORM  EASY  GO/NO  GO  BITE  TEST 

•  SPECIFIC  LOCAL  SITE  MODULES  PROVIDE  EXCITATION.  MAKES  MEASUREMENTS 
REPORTS  RESULTS  TO  CENTRAL  DATA  COLLECTOR 

•  COMMAND  BITE  MOOULE  MONITORS  COMMAND  BUS  VERIFIES  PROPER  DECODING  ANO 
REPORTS  RESULTS 
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Figure  2.3.8-4.  Hybrid  BITE  No.  3  Concept 
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•  MODULES  PERFORM  EASY  GO/NO  GO  TESTS 

•  SPECIFIC  LOCAL  BITE  MODULES  PROVIOE  MEDIUM  COMPLEXITY  OF  TEST  TIME  SHARED  BETWEEN 
MODULES  OF  BAY  IF  REQUIRED 

•  LOCAL  OATA/SIGNAL  COLLECTION  ENCODES  RESULTS  TO  REDUCE  BUSSING  OUT  OF  BAY 

•  PROVIOE  MAINTENANCE  PERSONNEL  WITH  SINGLE  BAY  ACCESS  POINT 

•  PROVIDES  COUPLING  OF  SIGNALS  TO  CENTRAL  BITE  FOR  DIFFICULT  TESTS 
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Figure  2.3. 8-5.  Hybrid  BITE  No.  4  Concept 
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Table  2.3.8- 1.  BITE  Architecture  Objectives 


•  MAKES  MAXIMUM  USE  OF  REDUNDANT  SIGNAL  PROCESSING  CIRCUITRY  FOR  SELF  TEST 

•  ALLOWS  USER  NEEDS  TO  DETERMINE  AMOUNT  OF  BITE 

•  IDENTIFIES  FAULT  DOWN  TO  MOOULE  LEVEL 

•  PROVIDES  GRACEFUL  DEGRADATION  OF  BITE  AS  BITE  MODULES  ARE  LEFT  OFF 

•  COMPLEMENTS  ANY  EXTERNAL  TEST  GEAR 

•  ALLOWS  SHORT-TEST  SEQUENCES  THAT  CAN  BE  TIME  SHARED  WITH  NORMAL  SIGNAL  PROCESSING 

•  PROVIDES  ACCESS  TO  CRITICAL  CIRCUIT  POINTS  AND  SIGNALS 

•  PROVIDES  SINGLE  POINT  SYSTEM  ACCESS  BY  MAINTENANCE  PERSONNEL 

•  TIME  SHARES  MEASUREMENT  CIRCUITRY  WHERE  REDUCED  COST  WILL  RESULT 

•  MINIMIZES  IMPACT  ON  SYSTEM  RELIABILITY 

•  MINIMIZES  IMPACT  ON  SIGNAL  PROCESSING  MODULE  COST 

•  PROVIDES  BITE  RESULTS  CONTINUOUSLY  AND  MINIMIZES  IMPACT  ON  BUSSING 
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total  module  costs.  Since  these  overhead  functions  are  included  in  all  modules  and  the 
total  module  count  for  a  typical  integrated  system  is  on  the  order  of  150  then  the  cost 
impact  of  these  overhead  functions  is  obvious. 

From  the  desire  to  keep  overhead  costs  down  has  evolved  the  module  BITE  as  shown  in 
Figure  2.3.8- 6.  This  microprocessor  based  architecture  employs  sequential  comparison 
of  performance  indicative  test  point  voltages  with  stored  memory.  The  test  point  set 
and  memory  module  would  be  unique  to  each  module  type  while  the  comparison  circuits 
would  be  the  same  for  all  modules.  Some  test  point  voltages  would  be  expected  to  vary 
as  a  function  of  the  inputs  to  the  module.  To  compensate  for  this,  the  mass  memory  has 
an  input  from  the  central  processor  which  adjusts  the  input  into  the  comparator 
depending  on  the  external  condition.  Because  there  is  no  requirement  for  high  speed  or 
accuracy  in  the  application,  it  is  expected  that  the  microprocessor  would  be  very 
inexpensive  in  production. 

Augmenting  the  BITE  circuits  in  each  module  are  two  types  of  additional  tests.  One  test 
employs  simple  end-to-end  signal  processing  with  a  comparison  of  the  input  with  the 
output.  In  this  test  the  power  amplifiers  are  disabled  and  a  level  controllable  signal  is 
coupled  from  the  output  of  the  multiband  excites  to  the  receiver  input  via  a  coupler  on 
the  antenna  feedline.  By  measuring  output  S/N  and  distortion  as  a  function  of  input 
level,  it  appears  that  most  failures  can  be  isolated  to  a  single  module  with  good 
probability.  For  those  instances  where  isolation  to  a  single  module  is  difficult  with 
simple  end-to-end  tests,  the  second  type  of  diagnostic  test  is  employed.  These  tests  use 
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Figure  2.3. 8-6.  Microprocessor  Based  Module  BITE  Circuits 

special  purpose  BITE  modules  to  excite  the  module  and  measure  its  response.  Time  and 
funding  limitations  have  not  permitted  an  analysis  of  the  types  of  these  special  modules 
desirable  and  it  is  expected  that  significant  disagreement  will  be  found  when  it  comes  to 
a  list  of  special  test  modules  to  be  procured.  The  key  element  which  allows  such  a 
concept  to  be  implemented,  however,  is  to  provide  for  isolated  access  to  module  input 
and  output  ports  and  these  provisions  can  be  included  without  excess  costs.  These  I/O 
test  points  also  provide  a  convenient  means  to  isolate  problems  that  are  unique  to  the 
particular  installation  by  allowing  the  use  of  very  powerful  laboratory  test  equipment 
without  disturbing  the  normal  signal  path. 

Comparison  circuits  would  be  the  same  for  all  modules.  Some  test  point  voltages  would 
be  expected  to  vary  as  a  function  of  the  inputs  to  the  module.  To  compensate  for  this, 
the  mass  memory  has  an  input  from  the  central  processor  which  adjusts  the  input  into  the 
computer  depending  on  the  external  conditions.  Because  there  is  no  requirement  for  high 
speed  or  accuracy  in  this  application,  it  is  expected  that  the  microprocessor  would  be 
very  inexpensive  in  production. 

Augmenting  the  BITE  circuits  in  each  module  are  two  types  of  additional  tests.  One  test 
employs  simple  end-to-end  signal  processing  with  a  comparison  of  the  input  with  the 
output.  In  the  test,  the  power  amplifiers  are  disabled  and  a  level  controllable  signal  is 
coupled  from  the  output  of  the  multiband  exciter  to  the  receiver  input  via  a  coupler  on 
the  antenna  feed  line.  By  measuring  output  S/N  and  distortion  as  a  function  of  input 
level,  it  appears  that  most  failures  can  be  isolated  down  to  a  single  module  with  good 
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probability.  For  those  instances  where  isolation  to  a  single  module  is  difficult  with 
simple  end-to-end  tests  the  second  type  of  diagnostic  test  is  employed.  These  tests  use 
special  purpose  BITE  modules  to  excite  the  module  and  measure  its  response.  Time  and 
funding  limitations  have  not  permitted  an  analysis  of  the  types  of  those  special  modules 
desirable  and  it  is  expected  that  significant  disagreement  will  be  found  when  it  comes  to 
a  list  of  special  test  modules  to  be  procured.  The  key  element  which  allows  such  a 
concept  to  be  implemented,  however,  is  to  provide  for  isolated  access  to  module  input 
and  output  ports  and  these  provisions  can  be  included  without  excess  costs.  These  I/O 
test  points  also  provide  a  convenient  means  to  isolate  problems  that  are  unique  to  the 
particular  installation  by  allowing  the  use  of  very  powerful  laboratory  test  equipment 
without  disturbing  the  normal  signal  path. 

2.3.9  FREQUENCY  REFERENCE  AND  ELECTRICAL  POWER  DISTIRBUTION 

These  subsystems  are  supplied  to  all  user  modules  on  a  parallel  basis  and  because  of  this 
one  important  consideration  in  an  integrated  system  is  to  protect  the  bus  from  failure 
within  a  module.  Also  in  the  case  of  the  frequency  reference  the  design  of  the 
bus/module  interface  isolation  must  prevent  contamination  of  the  bus  with  spurious 
signals  and  noise. 

Because  of  the  large  numbers  of  bus  isolation  elements  that  will  be  used  it  is  important 
to  keep  their  cost  to  a  minimum. 

As  far  as  the  frequency  reference  subsystem  is  concerned  it  appears  that  a  simple  re¬ 
dundant  architecture  as  shown  in  Figure  2. 3. 9-1  is  suitable.  In  this  configuration 
reference  #1  is  the  master  reference  and  is  used  to  supply  all  modules.  Selection  of 
bus  1  is  made  within  each  module  based  on  signal  strength  at  the  input  port  from  bus  #1. 
Failure  of  bus  #1  will  automatically  cause  switchover  to  bus  2.  Measurement  of 
differential  phase  and  amplitude  noise  in  the  BITE  system  will  allow  the  command  system 
to  tum  off  defective  sources. 

In  the  area  of  the  system  power  supply  it  appears  that  almost  any  implementation  of  a 
standard  module  approach  will  result  in  significant  cost  savings  relative  to  a  dedicated 
approach.  Two  of  the  architectures  receiving  general  support  are  shown  in  Figures 
2.3.9-2a  and  -2b. 

The  architecture  of  Figure  2.3.9-2a  employs  a  high  voltage  dc  distribution  bus  and  a 
family  of  user  specified  regulator  modules.  The  impetus  behind  this  architecture  is  the 
desirability  to: 

2 

a.  Employ  a  high  voltage  distribution  bus  to  minimize  I  R  losses  and  therefore  the 
weight  of  the  copper  bus. 

b.  Employ  highly  efficient,  high  frequency  PWM  regulators  to  reduce  the  weight  of 
the  regulator  modules. 

Unfortunately  this  architecture  has  some  disadvantages: 

a.  The  high  voltage  dc  bus  is  a  more  severe  personnel  hazard  than  an  ac  bus. 

b.  Almost  all  users  will  require  some  form  of  regulator  module  since  the  high 
voltage  has  little  direct  utility. 
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Figure  2.3. 9-1.  Redundant  Frequency  Reference  Subsystem 
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Figure  2.3. 9-2.  Redundant  Architecture 
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c.  Many  high  power  users  require  low  voltage  and  the  conversion  from  very  high  to 
very  low  voltage  is  not  in  the  optimum  efficiency  range. 

d.  The  ability  to  control  the  ON/OFF  condition  of  each  module  will  require 
additional  circuitry  within  each  module  or  separate  regulators  for  each  module. 

e.  There  appears  to  be  no  limit  as  to  the  number  of  different  voltages  which  may 
be  specified  by  the  users. 

The  architecture  of  Figure  2.3.9-2b  was  developed  in  Reference  1*.  It  recognizes  the 
fact  that  there  are  certain  voltages  which  are  used  quite  often  in  electronic  design.  In 
Figure  2.3.9-2b  two  voltages  (+28V  and  +5V)  are  generated  directly  by  the  power 
conditioner/converter  and  the  remainder  are  generated  by  a  family  of  regulator  modules. 
The  architecture  of  2.3.9-2b  has  been  used  as  a  starting  point  in  developing  a  proposed 
power  supply  architecture  which  addresses  some  problems  not  considered  in  Reference  1 
and  which  provides  additional  capability  and  flexibility.  In  summary  the  proposed  system 
consists  of: 

a.  A  stand-alone  converter  which  provides: 

1.  a  family  of  coarsely  regulated  voltages 

2.  automatic  adjustment  according  to  the  load  on  each  voltage 

b.  A  simple  power  adder  to  allow  parallel  converters  on  a  bus. 

c.  Simple  series  regulator  in  each  module  which  provide: 

1.  a  means  to  disconnect  the  module 

2.  a  means  to  protect  the  bus  from  module  failure 

3.  a  means  to  meet  unique  regulation,  ripple  requirements 

d.  A  set  of  standard  regulator  modules  to  meet  requirements  not  efficiently  solved 
by  the  standard  family  of  voltages. 

Tables  2.3. 9-1  through  2.3. 9-5  and  Figures  2. 3. 9-3  through  2.3. 9-6  provide  more  insight 
into  the  proposed  power  supply  architecture. 


•Reference  1  AFAL  Technical  Report,  AFAL-TR-78-59,  Feb  78 
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Table  2.3. 9-2.  Identifiers  Used 


(most  taken  from  AFAL-TR-78-59) 


Group 


1 

Module  Type  Identifiers 

El 

Extended  Voltage  Range  Integral 

NI 

Narrow  Voltage  Range  Integral 

ED  PI 

Extended  Voltage  Range  Dual  Polarity  Integral 

SLF 

Single  Level  Functional  B 

DLF 

Dual  Level  Functional  B 

MLF 

Multi  Level  Functional  B 

EDPF 

Extended  Voltage  Range  Dual  Polarity  Functional  B 

2 

Input  Voltage  Source 

A 

30  400  Hz  AC  Aircraft  Power 

D 

28  Vdc  Aircraft  Power 

28 

28  Vdc  from  Functional  B  Converter 

3 

Output  Voltage 

05 

5  to  7.5V  (extended) 

5  to  55V  (narrow) 

10 

10  to  17V 

18 

18  to  30V 

24 

24  to  30V 

32 

32  to  55V 

100 

60  to  100V 

528 

5V/28V  (dual  level  converter) 

D5D1528 

+5/+15/+28  (multiple  level  converter) 

4 

Output  Power 

2.3.9-3.  Modified  Stand-alone  Power  Converter  Module 


Table  2.3. 9-4.  Module  Series  Regulator 


Inexpensive 

Can  be  specialized  to  suit  requirements  of  the  module 
Provides 

Fine  regulation 

Noise  and  ripple  rejection 

Protection  of  the  bus 

Means  to  remotely  disconnect  module  load  from  bus 


Distributed  regulation  minimizes  heat  sink  problem 


Table  2.3. 9-5.  Standard  Regulator  Module 


Figure  2.3. 9-3.  Standard  Modular  Power  Supplies  for  Avionics  Approach 
(Technical  Report  AFAL-TR-78-59) 


■e  2.3. 9-6.  Power  £ 


2.4  ARCHITECTURE  SYNTHESIS 


The  major  objective  of  the  MFBARS  study  is  to  develop  a  wide  range  of  CNI 
architectures  and  compare  them  with  a  baseline  CNI  architecture  that  could  exist  in  the 
same  time  frame  but  with  each  CNI  function  (HF,  VHF  AM,  VHF  FM,  UHF,  etc.)  as  an 
independently  developed  black  box.  two  non-integrated  baseline  architectures  were 
established.  The  first,  MFBARS  Architecture  No.  1,  has  a  separate  unit  for  each 
function  and  is  described  in  Section  2.4.1.  The  second,  MFBARS  Architecture  No.  2  is 
the  same  as  Architecture  No.  1  except  that  the  JTIDS,  TACAN  and  IFF  functions  are 
integrated  together  into  one  black  box.  Current  development  programs  are  considering 
this  degree  of  integration.  Architecture  No.  2  is  described  in  Section  2.4.2. 

A  third  non-integrated  architecture,  No.  7,  uses  common  modules  across  the  discrete 
LRUs.  It  is  described  in  Section  2.4.7. 

Five  integrated  MFBARS  architectures  were  defined,  Architecture  No.  3  through 
Architecture  No.  7.  These  architectures  are  described  in  Sections  2.4.3  through  2.4.7. 

Approximately  20  different  architectural  variations  were  considered  during  the  investi¬ 
gation.  Many  could  be  discarded  as  being  obviously  more  costly  than  the  baseline,  others 
had  an  unacceptable  performance  or  were  vulnerable  to  single  point  failures.  All  archi¬ 
tectures  that  were  selected  for  economic  analysis  contain  four  major  subsystems:  the 
antenna  subsystem,  the  RF/IF  subsystem,  the  signal  distribution  subsystem  and  the  signal 
processing  subsystem.  We  considered  integrating  the  wideband  and  narrowband  signal 
processors  with  the  IF  modules.  One  of  the  selected  architectures,  No.  5,  has  the 
wideband  signal  processor  integrated  with  the  associated  IF  resources.  We  determined 
that  it  would  not  be  cost-effective  to  integrate  a  narrowband  signal  processor  with  each 
IF  strip.  The  increased  number  of  processors  required  would  more  than  offset  the  saving 
resulting  from  eliminating  the  corresponding  on-bus  and  off-bus  couplers  for  an  FDM  bus 
approach.  For  the  digital  signal  distribution  bus  used  in  Architecture  No.  4  the  cost 
increase  would  be  even  larger.  One  contributing  factor  to  the  comparatively  low  cost  of 
distributing  the  narrowband  signals,  in  the  architectures  that  were  selected  for  economic 
analysis,  results  from  combining  the  signals  through  time  division  multiplexing  (TDM) 
before  transmitting  the  information  over  the  bus.  Particularly  for  the  FDM  bus  approach 
used  in  Architectures  3,  5  and  6  the  saving  is  considerable  since  the  cost  of  multiplexers 
and  demultiplexers  are  much  less  than  the  cost  of  FDM  onbus  and  offbus  couplers.  The 
question  of  whether  or  not  to  integrate  the  wideband  processor  with  the  associated  IF 
modules  is  not  merely  an  economic  consideration.  The  use  of  the  signal  distribution  bus 
enhances  the  level  of  self -test  and  self-diagnosis  possible  and  also  allows  more  flexibility 
in  distributing  the  wideband  resources  between  the  available  equipment  locations  in  the 
aircraft.  In  order  to  provide  maximum  flexibility  and  future  growth  capability  all 
integrated  architectures  investigated  (except  wideband  signals  for  Architecture  5)  use 
signal  distribution  buses.  It  follows  that  the  cost  of  the  signal  processing  subsystem  is 
relatively  constant  for  the  selected  architectures. 

The  major  cost  drivers  for  the  selected  integrated  architectures  are  the  RF/IF  and  the 
antenna  subsystems.  The  rapid  improvement  in  cost  and  performance  that  characterizes 
digital  LSI  circuits  is  not  matched  in  RF  circuitry  and  antennas  and  the  trend  is  therefore 
to  shift  an  increasingly  larger  fraction  of  the  life  cycle  cost  to  these  subsystems.  All  the 
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integrated  architectures  have  been  selected  to  exemplify  different  approaches  in  this 
area.  However  a  maximum  of  standard  modules  and  dual  conversion  with  a  70  MHz 
standard  second  IF  frequency  is  used  for  all  cases.  Architecture  4  explores  the  merits  of 
colocating  preamplifiers/power  amplifiers  with  the  antennas  and  utilizing  a  common  RF 
bus  for  signal  distribution  to  receivers/transmitters.  Architecture  No.  6  represents  an 
attempt  to  optimize  the  antenna/RF  interface.  Architecture  No.  5  takes  a  hierarchical 
approach  to  the  distribution  of  control,  partitioning  and  all  other  subelements  of  archi¬ 
tecture. 

Table  2.4-1  is  a  summary  of  the  key  features  of  the  architectures.  Detailed  descriptions 
and  block  diagrams  of  each  architecture  analyzed  for  economic  merits  are  given  in  the 
following  subsections. 

2.4.1  MFBARS  ARCHITECTURE  NO.  1 

This  architecture  assumes  no  integration  of  the  CNI  functions.  The  architecture  was 
derived  from  a  list  of  equipment  taken  from  the  AFAL  letter  dated  15  May  1978.  The 
list  is  shown  in  Section  2.1,  Table  2.1-2.  MFBARS  Architecture  No.  1  assumes  a  next 
generation  of  separate  equipment  development  using  1985  technology.  The  performance 
and  capability  of  MFBARS  Architecture  No.  1  is  assumed  to  be  equivalent  to  that  of  the 
list  of  equipment  shown  in  Table  2.1-2. 

2.4. 1.1  BASELINE  DESCRIPTION  -  MFBARS  Architecture  No.  1  consists  of  antennas, 
receivers  and/or  transmitter  units  and  crypto  units.  Display  and  control  devices  are  not 
included  in  order  to  make  the  non-integrated  and  integrated  architectures  more 
comparable  when  assessing  the  advantages  of  the  integrated  architectures  when 
compared  with  the  non-integrated  baseline. 


Table  2.4-1.  Key  Architectural  Features 


ARCHITECTURE  NO. 


KEY  FEATURES 


Discrete 

JTIDS,  TACAN,  IFF  integrated 

Integrated,  uses  FDM  signal  distribution 
bus. 

Integrated,  uses  RF  bus  and  digital  signal 
distribution  bus. 

Hierarchical  version  of  3. 

Optimized  RF/antenna  configuration 

Discrete  with  common  modules. 
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2.4. 1.2  EQUIPMENT  LIST  -  A  list  of  the  equipment  for  Architecture  No.  1  is  shown  in 
Table  2. 4. 1.2-1.  The  antennas  used  are  the  same  as  described  for  Architecture  No.  3  in 
Section  2.4.3. 1. 

2. 4. 1.3  PHYSICAL  CHARACTERISTICS  -  The  size  and  weight  of  each  equipment  unit 
in  Architecture  No.  1  are  shown  in  Table  2. 4. 1.2-1. 

2.4. 1.4  ELECTRICAL  POWER  REQUIREMENTS  -  The  electrical  power  requirements 
for  Architecture  No.  1  are  shown  for  each  equipment  unit  in  Table  2. 4.1. 2-1. 

2.4. 1.5  SOFTWARE  -  Architecture  No.  1  was  assumed  to  require  the  same  software 
development  for  JTIDS,  GPS  and  SEEK  TALK  as  the  integrated  architectures.  This 
software  is  described  in  Table  2. 4. 1.5-1. 

2. 4. 1.6  PERFORMANCE  CHARACTERISTICS  -  The  performance  characteristics  of 
Architecture  No.  1  is  equivalent  to  that  of  the  list  of  equipment  shown  in  Table  n  of 
Section  2.1.  A  summary  of  the  performance  of  this  equipment  is  shown  in 
Table  2. 4. 1.6-1. 

2.4. 1.7  LOGISTIC  SUPPORT  -  The  assumptions  used  to  determine  the  logistics 
support  costs  for  Architecture  No.  1  are  discussed  in  Section  4. 
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MFBARS  Architecture  No.  1  Software 


2. 4.1.8  ECONOMIC  ANALYSIS  -  Table  2.4.1. 8-1  shows  the  breakdown  of  the  LCC  for 
Architecture  No.  1. 


Table  2. 4.1. 8-1.  LCC  Breakdown 


SYSTEM 

COST 

Antennas 

$  13.8 

GPS 

41.0 

JTIDS 

68.5 

IFF  Transponder 

5.5 

IFF  Interrogator 

12.5 

TACAN 

6.0 

SEEK  TALK 

23.5 

UHF-AM  R/T 

3.5 

VHF-AM  R/T 

4.4 

VHF-FM  R/T 

3.5 

HF  R/T 

6.2 

ILS/VOR 

3.1 

IFF  Crypto 

2.0 

COMM  Crypto 

2.4 

Hardware  Total 

195.9 

Software  Total 

6.3 

Logistics  Total 

87.0 

LCC  Total 

$289.2K  per  system 

The  cost  of  this  architecture  is  used  as  a  baseline  for  comparing  all  other  architecture 
costs.  Table  2.4. 1.8-2  is  the  PRICE  printout  for  Architecture  1.  The  20K  per  set 
difference  is  due  to  the  fact  that  the  PRICE  printout  does  not  include  software  or 
antenna  costs.  It  will  also  be  noted  that  GDE  defines  support  costs  as  including  support 
equipment  and  initial  spares.  Thus  our  support  costs  are  significantly  larger  than  those 
shown  in  the  PRICE  printout. 
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Table  2. 4.1. 8-2.  Price  Life  Cycle  Cost  for  Architecture  No.  1 


SYSTEM  TOTALS 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

Equipment 

64006. 

117421. 

0. 

181427. 

Support  Equip. 

0. 

26374. 

26374. 

52749. 

Manpower 

0. 

0. 

7012. 

7012. 

Supply 

0. 

14689. 

9978. 

24667. 

Supply  Adm. 

0. 

112. 

1123. 

1235. 

Contractor  Support 

0. 

0. 

0. 

0. 

Other 

0. 

0. 

1322. 

1322. 

Total  Cost 

64006. 

158596. 

45810. 

268412. 

Additional  Cost 

0. 

0. 

0. 

0. 

Grand  Total 

64006. 

158596. 

45810. 

268412. 

System  Series  MTBF 

49. 

$1000 

% 

Equip.  Dev. 

64006 

24 

Equip.  Prod. 

117421 

44 

Support  Total 

86985 

268412 

32 

2.4.2  MFBARS  ARCHITECTURE  NO.  2 

This  architecture  is  the  same  as  Architecture  No.  1  except  a  small  degree  of  integration 
of  functions  consistent  with  current  funded  development  programs.  This  integration 
consists  of  combining  the  JTIDS,  IFF,  and  TACAN  functions  into  one  unit. 

2.4.2. 1  BASELINE  DESCRIPTION  -  MFBARS  Architecture  No.  2  consists  of  antennas, 
receivers  and/or  transmitter  units  and  crypto  units.  Display  and  control  devices  are  not 
included  in  order  to  make  this  essentially  non-integrated  architecture  more  comparable 
when  assessing  the  advantages  when  compared  with  the  integrated  architectures. 

2. 4. 2. 2  EQUIPMENT  LIST  -  A  list  of  the  equipment  for  Architecture  No.  2  is  shown  in 
Table  2.4. 2.2-1. 
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2. 4. 2.3  PHYSICAL  CHARACTERISTICS  -  The  size  and  weight  of  each  equipment  unit 
in  Architecture  No.  2  are  shown  in  Table  2. 4. 2. 2-1. 

2. 4. 2.4  ELECTRICAL  POWER  REQUIREMENTS  -  The  electrical  power  requirements 
for  Architecture  No.  2  are  shown  for  each  equipment  unit  in  Table  2. 4. 2.2-1. 

2. 4. 2. 5  SOFTWARE  -  Architecture  No.  2  was  assumed  to  require  the  same  software 
development  for  JTIDS,  GPS,  and  SEEK  TALK  as  the  integrated  architectures.  This 
software  is  described  in  Table  2.4. 1.5-1. 

2.4. 2. 6  PERFORMANCE  CHARACTERISTICS  -  The  performance  characteristics  of 
Architecture  No.  2  is  equivalent  to  that  of  the  list  of  equipment  shown  in  Table  2.1-1  of 
Section  2.1.  A  summary  of  the  performance  of  this  equipment  is  shown  in 
Table  2. 4. 2. 6-1. 

2. 4. 2. 7  LOGISTIC  SUPPORT  -  The  assumptions  used  to  determine  the  logistic  support 
costs  for  Architecture  No.  2  are  discussed  in  Section  4. 

2. 4. 2.8  ECONOMIC  ANALYSIS  -  Table  2.4. 2. 8-1  shows  the  breakdown  of  the  LCC  for 
Architecture  No.  2. 

This  architecture  represents  a  significant  12%  decrease  in  total  LCC  relativity  to  the 
baseline  of  Architecture  No.  1.  All  of  this  saving  is  due  to  combining  the  JTIDS,  IFF  and 
TACAN  functions  into  a  common  L-Band  equipment. 

2.4.3  MFBARS  ARCHITECTURE  NO.  3 

Architecture  No.  3  is  the  first  totally  integrated  MFBARS  configuration.  This 
architecture  is  intended  to  have  the  equivalent  functions,  capability  and  performance  of 
Architecture  No.  1  and  No.  2.  Table  2.4.3- 1  lists  the  functions  to  be  performed  by 
Architecture  No.  3. 

This  architecture  consists  of  antennas,  receivers,  transmitters,  signal  distribution  buses, 
signal  processors,  a  system  controller,  and  data/control  buses  as  shown  in  Figure  2.4.3- 1. 
The  antennas  for  the  conventional  communication  functions  (HF,  VHF,  UHF)  are  types  in 
current  use  and  are  dedicated  to  each  function.  GPS  uses  two  null  steering  adaptive 
array  antennas;  one  for  frequency  LI  and  one  for  L2.  Both  are  to  be  located  on  the  top 
of  the  aircraft  and  are  receive  only  antennas. 

SEEK  TALK  has  a  null-steering  adaptive  antenna  located  on  the  bottom  of  the  fuselage. 
The  array  is  used  for  receives.  One  of  the  elements  is  used  for  transmit.  JTIDS  has  a 
single  element  antenna  on  the  top  of  the  aircraft  and  a  null-steering  array  on  the  bottom. 
Either  the  top  or  bottom  antennas  can  be  used  for  transmit  or  receive  with  only  one 
element  of  the  array  used  for  transmit. 

Each  communication  function  has  dedicated  preamplifiers  and  power  amplifiers.  The 
conventional  communications  share  three  multiband  receivers  and  one  multiband  exciter 
to  allow  simultaneous  reception  on  any  three  channels  and  transmission  in  any  of  the 
bands. 
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Table  2. 4. 2. 6-1.  Architecture  No.  2  Performance  Characteristics 


SYSTEM 

FUNCTION 

PERFORMANCE  HIGHLIGHTS 

GPS 

Receive  only,  2  frequency,  5  simultaneous  signals, 

5  element  adaptive  array 

51  channels,  960-1215  MHz,  spread  spectrum, 

0.2/0.8  KW  peak  power,  5  element  adaptive  array, 

8  signals  during  acquisition; 

L-Band 

0.5  KW  peak,  1%  duty,  Modes  1,  2,  3A,  C,  4  with 

I/P  and  emergency  1030  receive,  1090  transmit; 

1.0/2. 5  KW  peak,  1%  duty,  Modes  1,  2,  3A,  C,  4, 

1090  Receive,  1030  transmit; 

Time 

Shared- 

Transmit 

1025-1150  transmit,  962-1213  receive,  0.5-2. 0  KW 
with  controlled  rise  and  fall  times 

SEEK  TALK 

UHF  Spread  Spectrum,  5  element  adaptive  array 

UHF-AM  R/T 

10  watts,  225-400  MHz,  7,000  channels,  4  MV 
sensitivity,  narrow/wide  audio  BW,  3  simultaneous 
receive  channels  (one  guard) 

VHF-AM  R/T 

10  watts,  108-174  MHz,  25  kHz  channel  spacing, 

4  simultaneous  receive  channels  (two  guard), 

3  MV  sensitivity 

VHF-FM  R/T 

10  watts,  30-88  MHz,  50  kHz  channel  spacing, 

2  simultaneous  receive  signals  (one  guard) 

HF  R/T 

400  watts  PEP,  2-30  MHz,  1  kHz  channel  spacing, 

2  simultaneous  receive  signals  (one  guard), 

1  MV  sensitivity 

ILS/VOR 

Receive  only,  108.1-111.95  localizer,  20X, 

20Y  channels,  329.15-335.0  Glideslope,  40  channels, 

75  MHz  marker  beacon 

IFF  Crypto 

COMM  Crypto 
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Table  2. 4.2. 8-1.  LCC  Breakdown 


SYSTEM 

COST 

Antenna 

13.8 

GPS 

41.0 

L-Band 

74.3 

SEEK  TALK 

23.5 

UHF-AM  R/T 

3.5 

VHF-AM  R/T 

4.4 

VHF-FM  R/T 

3.5 

HF  R/T 

6.2 

ILS 

3.1 

IFF  Crypto 

2.0 

COMM  Crypto 

2.4 

Hardware  Total 

177.7 

Software  Total 

6.3 

Logistics  Total 

73.0 

LCC  Total 

$257. OK  per  system 

Separate  frequency  division  multiplex  signal  distribution  buses  are  used  to  interconnect 
the  multiband  receivers  and  exciters  with  the  signal  processors  at  the  IF  of  .70  MHz. 
The  innovative  combination  of  time  division  multiplex  TDM  and  frequency  division  multi¬ 
plex  (FDM)  described  in  Section  2.3.5  is  used  to  minimize  the  number  of  FDM  channels. 

The  narrowband  processors  handle  the  modulation  and  demodulation  of  GPS  and 
conventional  communication  signals.  The  wideband  processor  decodes  and  encodes  the 
JTIDS,  TACAN,  and  IFF  signals. 

The  system  controller  provides  overall  control  and  monitoring  of  all  parts  of  the 
MFBARS  system  as  commanded  via  the  DAIS  system  in  the  aircraft  and  provides 
information  to  be  displayed  to  the  pilot  via  DAIS.  The  system  controller  also  provides 
data  processing  capability  to  handle  the  GPS,  SEEK  TALK,  and  JTIDS  navigation 
functions. 

The  configuration  is  subdivided  into  functionally  separate  modules  with  built-in-test 
data/control  bus  interface  microprocessor  control  and  electrical  power  conditioning. 
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Table  2. 4. 3-1.  MFBARS  Integrated  Architecture  Functions 


1.  Position  (3D)  and  velocity  determination  from  whatever  "beacon"  environment 
available  (Precision:  GPS"x") 

(i)  Absolute 

(ii)  Relative 

(iii)  Downgraded  to  reflect  availability  of  external  signals  to  precision 
available  from  external  system  (e.gM  R  Nav) 

2.  Automatic  responses  to  external  interrogations  (962-1215  MHz) 

(i)  Identification  in  MK  XII  modes  1-4  (1090  T,  1030  R) 

(ii)  A/A  TACAN  interrogation 

(iii)  RTT  requests 

(iv)  "Technical"  acknowledgement  to  all  msg.  requiring  pilot  response 

3.  Receive  selected  signals  in  accordance  with  appropriate  format,  modulation, 
and  net  protocol  as  follows: 

a.  (i)  JTIDS  (IJMS)  in  TDMA  format  (implies  8  simultaneous  frequency 

channels) 

(ii)  JTIDS  signals  in  DTDMA  format  up  to  maximum  constraint  of  8 
channels  for  (i) 

(iii)  TACAN  ground  beacon  responses  to  (a/c  interrogation) 

(iv)  All  MK  XII  interrogations 

(v)  AJ  voice  and  command  voice  transmissions 

b.  Performance  requirements  shall  meet  the  equivalent  rates,  thresholds, 
error,  etc.  values  of  the  parent  single  function  hardware. 

Exception:  If  timesharing  of  resources  between  systems  is  used,  a  10% 
increase  in  system  function  "countdown"  (countdown,  msg,  loss  rate,  etc.) 
may  be  considered  equivalent. 

c.  With  the  exception  in  b.,  the  performance  shall  be  required  to  be 
functionally  the  same  as  that  achieved  by  having  independent  JTIDS, 
TACAN,  MK  XII  and  SEEK  TALK  hardware  simultaneously  in  the  switch- 
on/active  mode. 

4.  Receive  selected  signals  in  "conventional"  modes  (signal  BW  constrained  to 
25  kHz)  in  the  2-400  MHz  portion  of  spectrum;  as  follows: 

(i)  On  "guard"  channels,  one  in  each  of  the  2-30,  30-88,  108-156, 
156-174,  225-400  band  allocations. 


a. 


Table  2. 4. 3-1.  MFBARS  Integrated  Architecture  Functions  (Continued) 


(ii)  On  designated  operating  channels:  2  in  the  225-400  MHz  band, 
one  in  each  of  the  other  bands. 

b.  Performance  requirements  for  each  channel,  individually,  are  those  of  the 
individual  terminals  constituting  the  base  line.  Any  degradation  arising 
from  integration  should  not  significantly  degrade  aircraft  mission  perfor¬ 
mance. 

c.  Simultaneous  voice  outputs  from  at  least  three  selectable  channels  is 
required,  with  at  least  one  guard  channel  included.  Selection  may  be 
manual,  or  may  be  automatically  selected  from  parameter  indicating 
channel  activity. 

5.  Transmission  of  required  signals  in  the  JTIDS,  TACAN,  IFF,  and  AJ  voice 
formats  as  required.  See  note  3(b),  3(c). 

6.  Transmission  on  at  least  one  channel  corresponding  to  the  receive  capability  in 
(4). 

7.  The  ability  to  select,  and/or  preprogram  channels  and  information  transfer 
functions  as  required  in  the  systems  identified  in  (l)-(4). 

Additional  Functions  - 

8.  The  ability  to  sense  conditions  of  link  degradation  (jamming  and  module  failure). 

9.  The  ability  to  automatically  reprogram  and/or  provide  actions  for  pilot  repro¬ 
gramming  of  module  configurations  to  meet  the  conditions  of  the  mission 
segment. 

10.  Flexibility  to  add  preprogram  and  select  algorithms  to  provide  functions  of 
DABS  and  derivative,  MK  XII  improved,  SINCGARS,  PLRS,  PELS  DME  link, 
radar  altimeter.  Direction  finding,  relaying. 

These  modules  have  simple  interfaces,  can  be  replaced  on  the  flight  line  like  LRUs:  many 
can  be  thrown  away  rather  than  repaired  and  form,  fit,  and  function  specifications  can  be 
written  to  a^low  multiple  source  procurement  of  the  modules. 

2.4.3. 1  ANTENNA  CONFIGURATION  -  A  number  of  antennas  to  be  included  in 
MFBARS  architecture  design  are  in  varous  stages  of  design  or  advanced  development  by 
several  antenna  houses.  In  some  cases  as  many  as  four  contractors  are  developing) 
antennas  for  the  same  application. 

We  have  talked  to  several  antenna  houses  and  also  used  in-house  experience  to  estimate! 
the  types  of  antennas  and  their  availability  and  sizes  for  use  with  MFBARS  architecture, 
design.  It  appears  that  within  3  to  4  years  suitable  antennas  can  be  designed  into  new 
aircraft  or  else  will  be  available  as  tailcap  or  microstrip  patch  antennas.  Table  2. 4. 3.1-1 
shows  the  compilation  of  what  can  reasonably  be  expected. 
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Figure  2. 4. 3-1.  MFBARS  Architecture  No. 


Table  2.4.3.  l-l.  Antennas  for  MF13ARS 


1  227-1575  V  4-element  adaptive  Microstrip  patch  under  development.  Possible 

array  array  size:  8"H  by  9"W  by  0.3"D. 


\>  One  antenna  common  to  all  MFBARS  architectures  is  the  HF  antenna  operating  in  the 
2-30  MHz  frequency  band.  It  is  designed  for  all  aircraft  as  an  isolated  cap  antenna  along 
the  leading  edge  of  the  vertical  stabilizer. 

Architecture  Nos.  3,  4,  and  5  show  that  two  VHF  antennas  are  used.  One  for  VHF/AM 
communication  and  one  for  VHF/FM  communication.  Both  antennas  are  of  the  blade 
type,  installed  at  either  the  bottom  or  top  fuselage.  These  antennas  present  significant 
drag  and  sideload  and,  therefore,  a  tailcap  antenna  configuration  is  necessary  such  as 
listed  in  Table  2.4.3.1-1.  A  single  antenna  can  be  used  for  this  task,  but  requires  a 
multiplexer. 

The  UHF  antenna  configuration  is  also  common  to  Architecture  Nos.  3,  4,  and  5.  It 
consists  of  a  downward  looking  five-element  adapti/e  antenna  for  SEEK  TALK  and  two 
UHF  blade  antennas  at  the  top  fuselage  and  one  at  the  bottom  fuselage. 

In  Architecture  Nos.  3,  4,  and  5,  two  GPS  microstrip  patch  antennas  are  used.  Both 
antennas  consist  of  dual  mode  elements  providing  good  overhead  coverage  with  circular 
polarization  and  low  angle  coverage  with  vertical  polarization.  One  adaptive  antenna 
covers  the  frequency  and  the  second  antenna  covers  the  frequency.  These  two 
arrays  can  be  colocated  on  the  same  patch.  Another  possible  approach  might  even  offer 
interleaved  arrays.  These  three  approaches  might  be  offered  by  the  GPS  adaptive 
antenna  contractor. 

The  single  GPS  adaptive  antenna  for  MFBARS  Architecture  No.  6  consists  of  five 
elements  and  operates  at  both  the  L  and  L  frequencies.  This  particular  concept  has 
already  been  implemented  in  the  High  Performance  Antenna  Assembly  (HPAA)  as 
developed  for  GPS  as  the  AFAL  Generalized  Development  Model  User  Equipment 
(GPS/GDM-UE). 

Architecture  Nos.  3,  4,  and  5  have  a  five-element  adaptive  antenna  for  JTIDS.  It 
includes  both  the  TACAN  and  the  IFF  function.  The  adaptive  antenna  is  a  bottom 
fuselage  installation.  A  single  combination  UHF/L-band  blade  on  the  top  fuselage  serves 
the  JTIDS/TACAN/IFF  function. 

2.4.3. 2  RF  CONVERSION  -  Table  2. 4. 3. 2-1  lists  the  major  characteristics  of  the 
module  set  developed  in  Architecture  Nos.  3,  4,  and  5.  This  module  set  isolates  functions 
down  to  the  smallest  practical  increment  which  has  stand-alone  utility  and  at  the  same 
time  does  not  allow  the  overhead  costs  (BITE,  power  supply  isolation,  command  inter¬ 
face)  to  become  excessive.  Because  of  this  small  module  size,  the  module  set  offers  the 
maximum  in  user  flexibility  relative  to  addition  or  deletion  of  specific  functions  or 
redundancy.  Table  2. 4.3. 2-2  describes  some  of  the  more  important  characteristics  of  the 
module  set. 

2. 4. 3.3  WIDEBAND  PROCESSOR 

Introduction  -  In  Section  2.3. 3.1  an  analysis  of  the  various  MFBARS  ICNI  signal 
processing  requirements  led  to  the  concept  of  a  narrowband  and  a  wideband  processor. 
The  narrowband  processor  is  designed  to  handle  those  signals  where  an  all  digital 
processing  is  technically  and  economically  feasible.  These  signals  include  standard 
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Table  2.4.3.2-1.  Architecture  Nos.  3,  4,  and  5,  RF  Conversion 
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Table  2. 4. 3. 2-2.  RF  Conversion  Module  Set  (Architectures  No.  3,  4,  S) 


NO. 

MODULE 

NAME 

QTY. 

COST 

WT. 

VOL. 
CU  IN. 

PWR. 

1 

GPS  Preamp 

5 

$  1,960 

5.0 

150 

5 

2 

GPS  Weighting 

2 

10,400 

16.0 

420 

20 

3 

GPS  PN  Mod. 

5 

3,300 

6.3 

150 

15 

4 

Var  IF 

17 

8,800 

25.5 

510 

51 

5 

70  MHz  IF 

17 

8,400 

25.5 

510 

68 

6 

GPS  L.O. 

1 

750 

1.0 

30 

6 

7 

L-Band  Preamp  Wide 

4 

1,350 

4.0 

120 

16 

8 

L-Band  Preamp  Narrow 

4 

1,850 

4.0 

120 

16 

9 

L-Band  Weighting 

1 

5,500 

12.0 

360 

15 

10 

Fast  Hop  Synthesizer 

2 

2,350 

4.0 

120 

20 

11 

Slow  Hop  Synthesizer 

10 

7,650 

20.0 

600 

40 

12 

Ant.  Select 

1 

600 

1.0 

30 

2 

14 

L-Band  TX 

1 

3,600 

9.0 

240 

90 

15 

UHF  Pre-Tune 

5 

2,700 

6.2 

150 

15 

16 

UHF  Weighting 

1 

6,300 

8.0 

210 

10 

17 

UHF  TX 

2 

2,650 

4.0 

300 

24 

18 

Multiband  Exc. 

3 

2,600 

4.5 

90 

18 

19 

VHF-AM  TX 

1 

1,800 

4.0 

150 

10 

20 

VHF-FM  TX 

1 

1,700 

3.0 

120 

8 

21 

HF  TX 

1 

1,900 

6.0 

180 

80 

22 

VHF-AM  Preamp 

2 

1,600 

2.5 

60 

6 

23 

VHF-FM  Preamp 

1 

950 

1.2 

30 

3 

24 

HF  Preamp 

1 

1,000 

1.3 

30 

4 

23 

Diff 


88  $79,710 

Total  Total  Cost 


174.0 


4,680 
cu  in. 


542 

Watts 


narrowband  AM,  FM,  SSB  as  well  as  wideband  PN  systems  such  as  GPS  and  SEEK  TALK 
where  the  spreading  code  is  easily  removed  in  the  downconversion  process  resulting  in  a 
low  data  rate  signal  behind.  The  narrowband  processor  is  discussed  in  detail  in 
Section  2.4.3.4. 

The  wideband  processor  is  designed  to  handle  the  common  functions  JTID,  IFF  and 
TACAN.  These  three  systems  not  only  share  the  same  frequency  band  960  to  1215  MHz 
but  their  signal  structures  are  all  characterized  by  a  system  of  low  duty  cycle  short  pulse 
bursts  of  information.  In  each  case  the  particular  information  conveyed  is  related  to  the 
time  of  arrival  of  these  pulses.  The  wideband  processor  described  here  is  a  fully 
integrated  concept  having  a  minimum  of  boxes  uniquely  dedicated  to  a  single  function. 
This  processor  is  not  a  signal  switching  circuit  which  routes  a  given  receiver  to  a 
particular  unique  dedicated  box. 

System  Description  -  Figure  2. 4.3. 3-1  shows  a  system  level  block  diagram  of  the  wide¬ 
band  processor.  The  major  elements  are  the  Event  Detector,  Event  Signal  Processor, 
Event  Scheduler,  Event  Decoder  and  Aircraft  Interface.  This  architecture  was  arrived  at 
after  a  detailed  analysis  of  the  signal  processing  requirements  for  TACAN,  IFF  and 
JTIDS  which  concentrated  on  identifying  the  common  generic  operations  which  would 
lead  to  a  maximized  integrated  concept. 

Event  Detector  -  The  Event  Detector  is  designed  to  accept  the  70  MHz  IF  analog 
signals  of  the  receive  channels  and  detect  valid  basic  information  bursts.  When  valid 
bursts  are  detected,  the  Event  Detector  sends  a  digital  message  to  the  Event  Signal  Pro¬ 
cessor  consisting  of  a  mode  indicator,  the  time  of  arrival  of  the  event  and  the  event 
amplitude.  The  basic  bursts  processed  by  this  unit  are  summarized  in  Table  2.2.2-1.  For 
TACAN  the  unit  recognizes  individual  3.5  usee  pulses  and  processes  these  pulses  to 
identify  a  pulse  pair  having  the  proper  spacing  which  constitutes  an  interrogation  or 
replys.  For  IFF  the  Event  Detector  indentifies  and  screens  the  interrogation  pulses, 
checks  the  level  of  the  SLS  pulse  and  processes  the  pulse  spacing.  In  mode  4  IFF  the  unit 
recognizes  the  four  pulse  preamble  and  the  SLS  pulse.  JTIDS  processing  requires  two 
different  detections  methods  threshold,  and  maximum  likelihood.  In  the  first  case  the 
SAW  correlator  output  is  monitored  for  a  given  length  of  time  against  a  predetermined 
threshold.  A  simple  1,0  flag  then  indicates  whether  the  threshold  was  tripped  during  the 
time  interval.  In  the  second  case  the  SAW  correlator  is  sampled  every  200  nsec  bit  for 
the  32  bit  duration  of  a  pulse.  The  largest  of  these  samples  is  determined  and  is  tested 
against  a  threshold  for  an  erasure.  The  TOA  of  the  largest  sample  corresponds  to  the 
particular  5  bits  of  information. 

The  signal  processing  tasks  required  of  the  Event  Detector  are  best  accomplished  via  the 
basic  architecture  shown  in  Figure  2. 4. 3. 3-2.  Each  receive  IF  channel  is  followed  by  a 
pulse  detection  module  which  is  capable  of  processing  IFF,  TACAN  or  JTIDS  type  signals. 
This  module  contains  the  SAW  JTIDS  correlator,  the  TACAN  half  amplitude  detector  and 
the  IFF  log  video  amplifier  and  threshold  detectors.  All  pulse  width  screening  circuity  is 
included  as  well.  When  a  valid  pulse  is  detected  a  strobe  reads  the  system  clock  time 
into  the  memory  which  is  combined  with  appropriate  amplitude  information  and  a  mode 
flag.  From  this  point  on  all  signal  processing  is  performed  in  the  digital  domain.  Note 
that  each  module  has  full  JTIDS,  IFF,  and  TACAN  capability.  The  JTIDS  correlator  is 
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Figure  2.4.3. 3-2.  Event  Detector 

4k  *■ 

mandatory  for  sync  purposes  and  is  the  driving  cost  fact.  The  slight  additional  cost  to 
duplicate  the  TACAN  and  IFF  detectors  is  overcome  by  the  increase  in  system  flexibility 
and  increased  redundant  reliability  this  concept  provides. 

i  A  shown  in  Figure  2. 4. 3.3-2  each  detector  module  contains  its  own  memory  which  is  read 

■  by  the  event  burst  processor.  An  alternative  configuration  would  be  to  attach  a  single 

large  memory  to  the  event  burst  detector  which  is  addressed  by  individual  detector 
"  modules  which  have  no  memory  capability.  A  trade-off  study  will  be  performed  during 

the  next  phase  to  determine  the  most  cost-effective  approach. 

The  next  part  of  the  Event  Detector  is  essentially  a  fast  microprocessor.  The  basic  task 
-i  of  this  unit  is  to  process  the  individual  pulse  burst  information  just  described  to 

determine  valid  events.  For  example,  in  the  IFF  mode  the  microprocessor  will  scan  the 
receiver  detector  module  memory  for  indications  of  valid  pulse  events  and  then  process 
these  individual  events  to  ascertain  whether  a  valid  interrogation  has  occurred.  This 
processing  includes  verifying  proper  pulse  spacing  and  checking  the  level  of  the  SLS 
pulse.  TACAN  processing  proceeds  in  a  similar  manner.  For  JTIDS  sync  the 

microprocessor  checks  each  unit  to  see  if  the  threshold  has  been  crossed  during  the  given 
I  time  window.  The  particular  sync  pattern  to  be  recognized  has  been  stored  in  memory 

and  the  Event  Processor  continually  compares  the  status  of  the  received  threshold 
patterns  against  the  reference. 

^  .  The  output  of  the  Event  Detector  is  routed  to  the  Event  Signal  Processor  for  further 

«  action. 
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Event  Signal  Processor  -  The  Event  Signal  Processor  accepts  information  from  the 
Event  Detector.  The  received  information  is  still  in  the  form  of  TOA,  amplitude  data 
and  a  mode  indicator.  The  actions  taken  by  the  Event  Signal  Processor  are  quite  diverse. 
However,  the  low  duty  cycle  nature  of  the  basic  systems  being  processed  permits  a 
sequential  type  time-shared  architecture. 

When  operating  in  the  normal  mode  IFF  the  Event  Signal  Processor  immediately  requests 
a  reply  by  direct  access  to  the  Event  Decoder.  The  Event  Scheduler  is  bypassed  in  this 
case  to  avoid  processing  delays.  If  the  mode  4  IFF  is  active  the  Processor  address  the 
mode  4  computer  which  examines  the  ensuring  pulse  train  information.  If  a  valid  inter¬ 
rogation  is  detected  the  mode  4  computer  generates  the  reply  pulse  train  and  quest  the 
Event  Decoder  for  action. 

The  Event  Signal  Processor  is  capable  of  all  required  signal  processing  functions  of  the 
TACAN  system.  This  includes  amplitude  demodulation  of  the  15  Hz  and  135  Hz  signals 
for  extracting  bearing  information  and  round-trip  timing  to  determine  range.  The 
TACAN  search  and  track  algorithms  are  processed  as  well.  The  JTIDS  Reed/Solomon 
decoder  is  resident  in  the  Event  Signal  Processor,  and  is  utilized  as  required.  Additional 
JTIDS  synchronization  and  tracking  operators  include  calculating  RTT  time  information, 
and  tracking  the  various  user  source  synchronization  signals.  The  JTIDS  tracking 
algorithms  are  quite  similar  to  those  required  by  the  TACAN  system  and  both  systems 
can  time  share  a  signal  microprocessor. 

Event  Scheduler  -  The  Event  Scheduler  is  the  heart  of  the  wideband  processor.  This 
unit  is  responsible  for  establishing  the  system  time  base,  schedule  events  into  the  Event 
Decoder,  monitor  the  output  of  the  Event  Signal  Processor  and  interface  with  the  Secure 
Data  Unit  and  other  crypto  devices. 

The  system  time  base  will  be  derived  from  the  JTIDS  timing  requirements  and  will  be 
based  on  the  Event  Concept.  For  DTMA  the  basic  event  time  is  chosen  to  be  12.8  usee. 
For  the  rigid  TDMA  analysis  shows  that  there  is  no  one  good  timing  increment 
corresponding  to  the  DTMA  12.8  usee  event.  The  TDMA  time  slot  of  7.8125  msec  is  not 
evenly  divisible  by  12.8  usee,  or  13.0  usee.  It  is  however  logical  to  establish  an  event 
timing  concept  which  preserves  the  time  slot  integrity,  i.e.,  an  event  can  never  stradle 
the  timing  mark  from  one  time  slot  to  the  next.  The  resolution  of  this  problem  is  to  have 
an  event  time  duration  which  can  be  varied.  An  analysis  of  the  simplest  scheme  to  meet 
all  requirements  is  underway. 

The  remaining  system  operates  in  an  identical  manner  independent  of  the  time  base 
chosen.  Event  actions  will  always  be  translated  into  storage  bins.  There  is  no  separate 
processor  operations  between  the  two  JTIDS  systems.  The  system  time  base  then 
controls  the  JTIDS  events  to  be  scheduled  as  well  as  obtaining  from  the  secure  Data  Unit 
relevant  parameters  of  the  event,  including  transmission  or  reception  frequency,  sync 
codes,  interleaving  parameters,  baseband  encryption  bits,  and  32  bit  TRANSEC  PR  bit 
patterns. 

The  Event  Scheduler  also  monitors  the  Event  Signal  Processor  to  obtain  synchronization 
data  from  which  to  calculate  receive  events  for  JTIDS  and  TACAN  which  have  been 
calculated  from  the  tracking  loops.  Additionally  the  Aircraft  Interface  Unit  is  monitored 
for  requests  to  transmit  TACAN  or  IFF  interrogations. 
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A  key  element  of  the  Event  Scheduler  is  the  implementation  of  the  priority/protocol  to 
be  used.  The  various  priority  systems  are  discussed  in  Section  2.2.2.  With  the  exception 
of  the  IFF  reply  request,  all  events  will  be  scheduled  by  the  Event  Scheduler  to  be  pro¬ 
cessed  by  the  Event  Decoder.  The  event  parameters  will  be  written  into  a  memory  which 
corresponds  to  the  particular  basic  time  unit  concerned.  The  information  stored  is  the 
event  start  and  stop  times,  event  mode,  frequency  assignment,  the  particular  32  bit 
pattern  for  a  JTIDS  transmission,  the  appropriate  IFF  reply  messages  and  an  event 
priority  indicator.  In  addition,  for  lower  priority  events  an  alternate  event  time  is 
included  where  possible.  When  a  request  of  event  action  is  presented,  the  Scheduler 
determines  the  appropriate  timing  requirements  and  checks  the  event  memory  list 
resident  in  the  Event  Decoder.  If  the  Event  can  be  scheduled  without  conflict  it  is 
processed  accordingly.  If  the  event  cannot  be  scheduled  without  conflict  with  an  existing 
request  a  resolution  must  be  made.  In  this  case  the  priority  of  each  is  examined  with  the 
higher  priority  taking  precedence.  The  lower  priority  event  is  not  immediately  discarded 
however.  Instead  the  alternate  scheduling  possibilities  of  this  event  are  examined  and  if 
possible  the  event  is  rescheduled.  Depending  on  the  priority  system  chosen,  a  floating 
priority  of  each  event  could  be  incorporated.  In  this  case  each  time  a  given  event  was 
superseded  by  one  of  higher  priority,  the  deleted  event  would  have  its  priority  increased 
until  it  could  no  longer  be  eliminated. 

Event  Decoder  -  The  Event  Decoder  is  charged  with  commanding  the  system  resources 
required  to  execute  an  event.  The  Decoder  reads  the  information  contained  in  the 
schedule  memory  such  as  the  event  mode,  frequency  and  exact  timing.  Based  on  this 
data  the  appropriate  synthesizer  is  commanded  on  frequency  and  if  a  transmit  event,  the 
modulation  requirements  are  identified  and  the  proper  formatting  and  routing  is 
established. 

2.4.3.4  NARROWBAND  SIGNAL  PROCESSORS  -  Two  narrowband  signal  processors 
perform  all  the  digital  signal  processing  functions  for  conventional  HF,  VHF  and  UHF 
voice  and  data  communication,  GPS,  SEEK  TALK  and  adaptive  antenna  array  processing. 
We  considered  using  analog  circuits  for  some  of  these  functions  and  determined  that  no 
appreciable  cost  saving  could  be  obtained.  Since  digital  processing  is  cost  effective  and 
necessary  for  GPS  and  SEEK  TALK  processing  of  conventional  communication  functions 
require  only  a  small  increase  in  memory  for  additional  storage  of  programs  and  state 
variables  in  the  narrowband  signal  processors.  Actually  there  are  performance 
advantages  for  digital  signal  processing.  For  instance  bandpass  filters  can  be  matched  to 
the  specific  function  being  performed,  i.e.,  high  selectivity  for  AM  and  SSB  voice  or 
linear  phase  for  data  communication  and  FM. 

The  processors  interface  with  the  signal  distribution  system  on  one  side  and  the  DAIS  and 
intercom  system  on  the  other  side.  The  signal  distribution  interfaces  provide  time 
division  multiplexed  sequences  to  the  narrowband  processors.  These  consist  of  either 
multiplexed  samples  of  the  IF  signals  themselves  or  digitized  samples  of  these  as  is  the 
case  for  architecture  4. 

The  digital  processing  of  these  samples  is  carried  out  by  timeshared  digital  processors 
which  perform  the  equivalent  functions  of  lowpass  and  bandpass  filtering,  modulation, 
demodulation,  frequency  translation,  and  gain  and  volume  control.  Because  the  actual 
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processing  algorithms  are  stored  in  the  processor  memories  the  mode  of  operation  for 
each  channel  is  under  software  control.  The  tasks  of  the  narrowband  signal  processor 
include  frequency  translation,  recursive  and  non-recursive  digital  filtering,  matched 
filtering,  modulation  and  demodulation.  It  is  possible  to  implement  all  these  tasks  with 
signal  processing  algorithms  that  require  multiplication  addition  and  memory  access. 
Trancendential  functions  can  be  handled  through  ROM  look-up  tables. 

By  timesharing  a  multiplier,  an  adder  and  multiple  access  memory  in  a  pipelined  struc¬ 
ture  it  is  possible  to  minimize  cost  for  a  given  performance  level.  Since  the  multiplier 
normally  is  the  most  expensive  part  of  a  communications  signal  processor  the  best  per¬ 
formance/cost  ratio  is  achieved  when  the  multiplier  operates  continuously  at  the  maxi¬ 
mum  guaranteed  speed.  The  approach  to  the  narrowband  signal  processor  that  we  have 
implemented  in  ECL  and  TTL  technology  for  various  programs  is  based  on  this  principle. 
Every  clock  cycle  new  data  is  fed  to  the  multiplier,  and  by  using  efficient  signal  proces¬ 
sing  algorithms^ the  processing  capability  is  maximized.  Other  approaches  to  the  narrow- 
band  processor1  provide  simpler  software  and  a  wider  variety  of  signal  processing  func¬ 
tions.  Approaches  such  as  the  Micro  Signal  Processor  may  result  in  large  quantity 
production  leading  to  low  unit  cost  modules  which  may  compete  with  the  cost  of  the 
simpler  but  more  limited  narrowband  signal  processor  approach  taken  by  General 
Dynamics.  For  this  phase  of  the  MFBARS  study  we  have  based  the  hardware  estimates 
on  our  cost  effective  design  and  used  the  technology  which  can  be  expected  to  be 
available  in  1985. 

The  theqp  of  operation  of  the  narrowband  signal  processor  was  developed  under  an  AF 
contract^  and  GD  funded  IRAD  programs. 

2.4. 3.4.1  Bandpass  Sampling  -  If  a  bandf-limited  waveform  is  sampled  at  a  uniform  and 
sufficiently  high  rate,  the  original  waveform  can  be  reconstructed  from  the  sampled 
values  by  appropriate  interpolating  functions.  The  well-known  theorem  by  Shannon 
states  that  the  minimum  sampling  rate  is  equal  to  twice  the  highest  frequency 
component.  However,  for  bandpass  signals  it  is  sufficient  to  take  2  B  independent 
samples  every  second,  where  B  is  the  difference  between  the  highest  and  the  lowest 
frequency  components,  or  the  bandwidth  of  the  signal.  Thus,  the  sampling  rate  for 
bandpass  signals  can  be  as  low  as  twice  the  bandwidth  instead  of  twice  the  highest 
frequency. 

A  bandpass  signal  of  bandwidth  B  can  be  translated  down  in  frequency  to  a  lowpass  signal 
by  proper  selection  of  the  sampling  rate.  Consider  the  bandpass  signal  s(t)  whose  Fourier 
Transform  is  given  by  S(f),  as  shown  in  Figure  2. 4. 3.4. 1-1.  The  signal  is  confined  to  the 
intervals  f.  >  f  >  +  B.  The  lower  frequency  fL  is  an  integer  multiple  of  the  sampling 

frequency  rg,  i.e.,  f  =  f^/k,  with  k  an  integer.  u 


1G.  N.  Shapiro,  "High  Speed  Micro  Signal  Processor  Study",  Report  AFAL-TR-77-52, 
September  1977. 

2 

B.  Bjerede,  et.al.,  "Digital  Processing  Receiver",  Final  Technical  Report,  RADC-TR- 
75-44,  February  1975. 
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Figure  2. 4.3.4. 1-1.  Spectrum  of  Regular  Bandpass  Sampling 

The  negative  and  positive  portions  of  the  spectrum  are  repeated  at  intervals  of  kf  and 
the  combined  spectra  is  indicated  as  S*(f)  in  the  figure.  Note  that  all  the  information 
originally  contained  in  the  bandpass  spectrum  now  appears  as  a  repetitive  lowpass 
spectrum  repeating  every  f  cycles. 

The  original  time  waveform  can  be  reconstructed  from  the  sampled  one  by  using  a  filter 
with  a  response,  as  shown  in  Figure  2. 4.3. 4. 1-1.  In  other  words,  the  sampled  values  will 
be  interpolated  by  the  impulse  response  of  the  filter.  Let  b(t)  be  the  impulse  response  of 
an  ideal  bandpass  filter,  centered  at  frequency  fQ  and  with  a  bandwidth  B,  i.e., 

h(t)  =  cos  2  7r  ffi  t  si”-gtBt  .  (2-1) 

LET  S(nT)  be  the  sampled  values  of  s(t);  then  the  output  of  the  filter  is  given  by: 


It)  =£  s(nT)  cos  2  ,  fc  (t-nT)  (2-2) 
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To  prevent  the  sampled  spectra  from  overlapping,  the  following  restraint  must  be 
satisfied: 


fs~  INT  (fH/B)  (2-3) 

where  INT  means  integer  values  of  x  and  f  =  f  +  B.  As  shown  in  Figure  2. 4.3. 4. 1-2  the 
minimum  sampling  rate  is  between  2B  and  4B. 

The  sample  and  hold  circuit  serves  a  dual  purpose  in  a  digital  processing  receiver:  (1)  it 
provides  the  A/D  converter  with  a  voltage  which  remains  constant  during  the  conversion 
process  and  (2)  it  performs  the  function  of  frequency  translation.  The  first  task  is  not  a 
major  problem  in  this  case  because  of  the  relatively  low  sampling  rate.  The  second  task 
influences  the  performance  mainly  because  of  the  aperture  time. 

As  shown  in  Figure  2.4.3.4.1-3,  the  aperture  time  is  the  uncertainty  in  the  sampling 

instant.  It  should  not  be  confused  with  the  acquisition  time,  which  is  the  time  necessary 

to  acquire  and  track  the  input  signal.  Since  the  sampled  signal  is  a  bandlimited  carrier, 

the  slowly  varying  amplitude  and  phase  will  not  change  significantly  during  the  aperture 

time.  The  timing  error  of  the  sampling  instant  t  is,  therefore,  equivalent  to  a  phase 

error  0  of  the  carrier 
a 


0  =  2zr 
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t 

a 

T 
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2^f  t  , 
c  a 


(2-4) 


where  f  is  the  carrier  frequency  and  T  =  1/f  is  the  period  of  the  carrier.  For  example, 
assuming  a  typical  high-speed  sampler  witS  an  aperture  time  of  0.2  nano^ec,  and 
assuming  the  carrier  frequency  is  10  MHz,  the  equivalent  phase  error  is  4  x  10  radians 
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Figure  2.4. 3. 4. 1-2.  Minimum  Sampling  Frequency  versus  Maximum  IF  Frequency 
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Figure  2. 4. 3. 4. 1-3.  Aperture  Error 

or  0.7°.  The  effect  is  the  same  as  that  if  the  carrier  were  phase  modulated  by  a  random 
variable  with  a  magnitude  of  always  less  than  0.7°.  In  an  AM  system  this  will  have 
negligible  effect.  In  an  FM  system  the  phase  changes  from  sample  to  sample  correspond 
to  an  equivalent  frequency  modulation.  For  instance,  under  the  conditions  of  the 
example  above  and  with  a  3  kHz  audio  bandwidth,  the  equivalent  frequency  deviation  will 
be  5  Hz,  which  is  negligible  compared  to  the  5  kHz  peak  deviation  specified  for  FM  and 
FSK  operation. 

For  SSB  the  effect  of  the  equivalent  phase  modulation  of  the  carrier  is  an  identical  phase 
modulation  of  the  baseband  signal.  A  phase  modulation  of  less  than  0.7°  will  have  no 
audible  effect. 

2. 4. 3. 4. 2  Digital  Filters  -  A  digital  filter  is  a  discrete  filter  involving  a  defined  com¬ 
putational  process  or  algorithm.  The  algorithm  performs  a  transformation  of  a  digital 
input  signal  (or  sequence  of  numbers)  into  a  second  sequence  of  numbers  termed  the 
digital  output  signal.  The  function  of  the  digital  filter,  like  the  continuous- time  filter,  is 
to  achieve  desired  frequency  selectivity  and  spectrum  shaping  of  the  digital  signal 
applied  at  its  input. 
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Digital  recursive  filter  realizations  are  based  on  an  infinite-duration  impulse  response 
(HR).  IIR  implies  that  no  finite  values  of  either  Nj  or  N2  satisfy  the  equations 
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(2-5) 


that  is,  the  impulse  response  persists  for  an  infinite  number  of  samples. 

The  z- transform  of  the  impulse  response  hn  defines  the  system  transfer  function: 


00 

H(z)  =  ^  hn  z_n  •  (2'6) 

n=-oo 


The  general  form  of  system  transfer  functions  which  allow  a  linear  time-invariant  re¬ 
cursive  realization  is  given  by 
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where  and  Bk  are  real  polynomial  coefficients. 

The  central-delay  canonic  form  configuration  was  chosen  for  our  filter  realizations.  It 
allows  convenient  implementation  and  requires  a  minimal  number  of  multiplications  and 
delay  cells.  Figure  2. 4.3. 4. 2-1  illustrates  the  implementation  of  an  N-section  central 
delay  recursive  digital  filter;  as  shown,  input  samples  x  are  processed  to  generate 
filtered  output  samples  yn> 

The  design  of  digital  filters  in  a  recursive  form  normally  begins  with  specification  of  an 
appropriate  continuous-time  filter  described  in  terms  of  the  Laplace  Transform  complex 
variables.  An  approximation  technique  is  then  required  to  find  a  suitable  transfer 
function  H(s)  which  may  be  efficiently  transformed  into  a  digjtal  transfer  function  H(z). 
Function  H(z),  described  in  terms  of  the  unit  delay  variable  z  L,  is  derived  by  the  bilinear 
z-transform  for  our  narrowband  processor. 
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A  recursive  realization  indicates  that  filter  output  samples  are  explicitly  determined  as  a 
weighted  sum  of  past  output  samples  and  past  or  present  input  samples.  If  x  and  y  are 
present  input  and  output  samples,  respectively,  then 


v  =  f(x 


(2-8) 


This  bilinear  z-transform  is  especially  suited  to  digital  computer  synthesis  and  retains 
properties  of  stability,  cascading,  and  ease  of  application.  The  approach  circumvents  the 
aliasing  problem  of  the  standard  z-transform  and  uses  the  algebraic  transformation 
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(2-9) 


to  derive  the  system  function  of  the  digital  filter,  where  s  is  the  Laplace  transform 
variable  and  Tg  the  sampling  period.  The  z-plane  transfer  function  is  given  by 


H(z)  =  H  (s) 
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(2-10) 


The  transformation  of  Equation  2-9  has  the  effect  of  mapping  the  left-half  s-plane  inside 
the  unit  circle  and  the  right-hand  s-plane  outside  the  unit  circle  in  the  Z-plane.  A 
nonlinear  frequency  warping  results  from  a  direct  transformation  according  to  the 
relation 
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where  u>c  and  are  the  continuous  and  discrete-time  frequencies,  respectively.  Pre¬ 
warping  of  critical  frequencies  of  the  continuous-time  filter  may  be  applied  using  Equa¬ 
tion  2-11  with  assurance  of  a  constant  passband  and  stopband  response. 

The  recursive  digital  filters  will  be  developed  to  be  compatible  with  conventional  band¬ 
pass  sampling  techniques.  The  filters  to  be  used  must,  of  necessity,  perform  as  bandpass 
filters  and  must  meet  the  specifications  set  forth  to  provide  equal  or  superior 
performance  to  corresponding  analog  filters. 

2.4.3. 4.3  Digital  Demodulation  -  The  digital  signal  processor  is  required  to  extract 
the  baseband  signals  with  an  efficiency  equal  to  or  exceeding  that  of  the  existing  analog 
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hardware.  Important  factors  to  consider  in  demodulator  designs  are  threshold  per¬ 
formance,  output  sign al-to-nois e-ratio  (SNR)  for  high  carrier-to-noise  ratio  (CNR), 
linearity,  complexity,  and  flexibility. 

Output  SNR  for  high  CNR  and  linearity  are  closely  related  to  the  quantization  noise  and, 
consequently,  to  the  word  lengths.  The  threshold  performance  of  the  demodulator 
directly  determines  the  sensitivity  of  the  receiver.  The  threshold  level  is  proportional  to 
the  predetection  bandwidth  for  AM  envelope  detection  and  FM  detection.  It  is  therefore 
important  to  keep  the  predetection  bandwidth  to  the  minimum  necessary  to  pass  the 
modulated  signal  without  distortion.  However,  this  is  not  the  case  for  product 
demodulation. 

SSB  and  FM  demodulation  are  discussed  with  reference  to  the  sampling  method.  Regular 
bandpass  sampling  lends  itself  to  different  kinds  of  demodulation  schemes  and,  as  a 
general  rule,  most  readily  to  equivalency  demodulation  schemes.  AM  is  most  easily 
obtained  by  the  equivalent  of  full  wave  envelope  detection.  This  merely  involves 
complementing  all  negative  samples  and  digital  lowpass  filtering. 

2.4.3.4.3.1  AM  Demodulation  -  Demodulation  of  AM  and  amplitude  shift  keying  (ASK) 
modulation  signals  is  accomplished  by  a  multi-sample  estimation  technique.  The 
implementation  computes  the  sum  of  square  roots  of  the  sum  of  squares  of  each  pair  of 
consecutive  samples.  Initially,  two  and  three-sample  estimators  were  attempted; 
however,  excessive  amplitude  modulation  of  steady-state  response  due  to  beat 
frequencies  necessitated  using  five  samples.  The  five-sample  estimator  provides 
sufficient  smoothing  of  the  filter  output  waveform  and  effectively  removes  high 
frequency  modulation  due  to  finite  sampling  rates.  The  equation  describing  the 
demodulator  operation  is 


g(n)  =  \  yin)  +  y(n-l)  +  \  y(n-l)  +  y(n-2)  +  \  yin-2)  +  y(n-3) 


V> 


+  -\/y(n-3)2  +  y(n-4)2 


n  =  0,  1,  2, . 


(2-13) 


where  y(i)  are  filter  output  samples  and  n  is  the  sample  number. 

For  the  digital  AM  demodulator,  Figure  2. 4. 3.4.3. 1-1,  one  multiplication,  one  square 
root,  and  four  additions  are  required  in  the  realization.  No  additional  filtering  is  needed 
and  the  demodulator  output  g(n)  becomes  the  processor  output. 

Figure  2. 4.3. 4.3. 1-2  shows  the  response  of  the  1  kHz  elliptic  bandpass  filter  of  the 
example  in  Section  2.3.  The  filter  response  was  simulated  using  8-bit  coefficient  and 
22-bit  state  variable  precision  followed  by  a  five-sample  estimator  AM  demodulator. 
The  input  to  the  filter  was  a  fixed  level  (unmodulated)  sinusoid  centered  at  16  kHz.  Note 
that  there  is  a  4  microsecond  transient  due  to  the  presence  of  the  equalizing  filter 
sections.  After  8  microseconds,  the  output  level  is  a  steady  and  constant  dc  level. 


2-96 


vOil 


mom  a 


Figure  2.4. 3. 4.3. 1-1.  Five-Sample  Estimator  Digital  AM  Demodulator 


2.4.3.4.3.2  FM  Demodulation  -  Frequency  shift  keying  (FSK)  and  FM  demodulation 
require  an  FM  demodulator  following  the  bandpass  filter.  Digital  FM  demodulation  is 
most  efficiently  achieved  by  computing  the  product  of  each  pair  of  consecutive  output 
filter  samples.  This  product  is  then  passed  through  a  lowpass  filter  to  remove  the  carrier 
and  higher  order  distortion  components.  Figure  3-10  shows  the  implementation  of  the 
digital  differential  FM  demodulator  with  a  single  section  recursive  lowpass  filter. 


Figure  2. 4.3.4. 3. 1-2.  Filter  Response  Versus  Time,  1  kHz  Elliptic  BP  Filter,  Equalized, 
States  and  Coefficients  Quantized  With  AM  Demodulator 
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The  lowpass  filter  must  be  designed  with  a  corner  frequency  beyond  the  maximum  data 
rate  to  be  processed.  It  must  provide  sufficient  transition  roll-off  to  eliminate  the 
carrier  and  allow  a  smooth,  steady-state  output  response  with  minimum  arithmetic 
operations.  Investigation  showed  2-pole  Butterworth  filters  to  be  the  optimum  choice; 
accordingly,  they  were  employed  as  shown  in  Figure  2.4.3.4.3.2-1 

2. 4. 3. 4.3. 3  Single  Sideband  Demodulation  -  Single  sideband  voice  reception  for  regular 
bandpass  sampling  requires  processing  regular  bandpass  sampling  upper  or  lower 
sidebands  (USB,  LSB)  using  a  SSB  filter  with  sharp  transition  regions.  The  SSB  recursive 
elliptic  fiters  provide  a  3  dB  attenuation  at  f  +0.3  kHz,  and  more  than  40  dB  rejection  of 
the  carrier  and  undesired  sideband.  Demo<&lation  is  accomplished  by  the  SSB  product 
demodulator  shown  in  Figure  2.4.3.4.3.3-1.  Because  the  sampling  rate  f  is  exactly  four 
times  the  carrier  frequency,  the  injection  signal  for  the  equivalent  product  demodulator 
can  be  represented  by  four  samples  spaced  Tg  seconds  apart.  The  injection  signal  then 
corresponds  to  samples  of  a  16  kHz  sinewaVesspaced  90a  apart  with  magnitude  +1.  The 
demodulator  output,  x(n)  V(n),  is  sent  to  a  2-pole  Butterworth  lowpass  filter  to  eliminate 
higher  order  frequency  components  and  to  pass  only  the  desired  signal. 

2.4.3.4.4  Hardware  Implementation  -  A  block  diagram  of  the  processor  is  shown  in 
Figure  2.4.3. 4.4.- 1.  The  commutator  selects  data  from  the  IF  bus  coupler,  audio  or  data 
modulation  sources  for  each  channel  to  be  processed.  The  IF  signals  are  already  time 
division  multiplexed  which  makes  it  possible  to  time  share  a  single  IF  port  for  all  the 
receive  channels  to  be  processed  simultaneously.  The  demultiplexer  controls  the  flow  of 
output  signals.  The  IF  output  contains  a  time  division  multiplexed  sequence  for  all  the 
transmit  signals  to  be  processed  simultaneously.  Separate  audio  and  data  outputs  are 
also  provided.  The  intercom  interfaces  with  the  audio  in/out  ports.  The  processor  has 
the  capability  of  outputting  several  voice  channels  simultaneously  over  the  audio  out 
terminal. 

Processor  control,  including  receive/transmit  mode,  channel  number,  filter  bandwidth, 
modulation  and  demodulation  mode  is  managed  by  a  general  purpose  microprocessor.  A 
Processor  Control  Memory  which  is  addressed  sequentially  by  the  address  counter 
controls  all  addresses  switch  settings,  read/write  status,  input  and  output  control  for  the 


Figure  2.4.3.4.3.2-1.  Differential  FM  Demodulator  Block  Diagram 
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Figure  2.4. 3.4. 3.3-1.  Single  Sideband  Product  Demodulator 

high  speed  processor.  The  filter  coefficient  memory  and  the  processor  control  memory 
are  initially  loaded  from  an  image  stored  in  the  microprocessor  RAM.  The  state  variable 
RAM  stores  all  the  intermediate  filter  variables,  and  the  temporary  storage  is  a  scratch 
pad  memory  used  for  modulation  demodulation. 

2.4. 3.5  INTERNAL  SIGNAL  AND  DATA  DISTRIBUTION  -  Architectures  3  and  6 
feature  four  separate  redundant  buses  as  described  in  Table  2.4.3. 5-1.  Prior  to  coupling 
the  signals  onto  the  receive  bus  they  are  normalized  by  AGC  to  a  level  of  about  -10  dBm 
in  order  to  minimize  crosstalk  between  channel  and  to  assure  that  the  harmonics  of  the 
70  MHz  input  that  are  created  in  the  up  conversion  process  will  be  sufficiently  low  level 
that  they  will  not  present  problems.  The  losses  associated  with  conversion  filtering  and 
coupling  are  about  54  dB,  however,  there  is  sufficient  gain  to  prevent  sensitivity 
degradation. 

The  transmit  signals  are  coupled  onto  the  transmit  FDM  bus  at  a  higher  level  using  very 
high  level  mixers  so  as  to  minimize  the  transmitted  noise  pedestal. 

2. 4.3.6  CONTROL  STRUCTURE  -  The  control  structure  for  Architecture  No.  3  is  a 
combination  of  central  control  and  distributed  control.  The  central  control  is  provided 
for  by  the  system  controller  which  receives  commands  from  the  pilot  for  control  of  the 
MFBARS  functions  via  the  DAIS  system.  Basic  commands  would  consist  of  pilot 
selection  of  receive  and  transmit  channels  or  frequencies.  Special  commands  can  be 
handled  by  the  MFBARS  control  structure  by  providing  the  system  controller  with  the 
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Table  2.4.3.5-1.  Internal  Signal/Data  Distribution  Architectures  3  and  6 


Four  Separated  Redundant  Buses 

•  Combination  TDM/FDM  Receive  Bus 

TDM  of  Narrowband  Signals  with  70  MHz  Carrier 
FDM  of  Wideband  Signals  by  Up-Converting  to  UHF 

•  FDM  Transmit  Bus  by  Up-Converting  to  UHF 

•  General  Purpose  Command/Data  Bus 

•  High  Speed  Command  Bus  for  Time  Critical  Commands 
Each  Module  Addressed  Directly  From  Central  Processor 


proper  software  program  module.  For  special  mission  situations,  for  example,  it  would 
be  possible  to  have  MFBARS  automatically  scan  selected  for  specific  frequencies  or 
frequency  bands  for  activity.  Different  scanning  programs  could  be  established  for 
different  mission  phases  or  for  different  types  of  missions.  The  integrated  MFBARS 
architecture  allows  complete  flexibility  in  choosing  the  frequencies  for  receive  and 
transmit  operations. 

In  addition  to  the  control  of  frequencies  to  be  utilized,  the  system  controller  also  handles 
JT1DS  data  to  be  transmitted  and  the  data  received  from  other  JTIDS  terminals.  Data  to 
be  transmitted  on  the  JTIDS  network  is  received  by  the  system  controller  from  the  other 
aircraft  systems  via  the  DAIS  data  bus.  The  system  controller  will  transfer  this  data  to 
the  wideband  processor  (see  Section  2. 4.3.3. 1).  The  received  JTIDS  data  will  be 
transferred  from  the  wideband  processor  to  the  system  controller.  The  received  data 
will  be  filtered  by  the  system  controller  and  only  the  selected  data  will  be  displayed  to 
the  pilot  via  the  DAIS  system. 

The  system  controller  also  will  receive  range  measurement  data  to  other  JTIDS  terminals 
in  the  network  from  the  wideband  processor  and  pseudorange  measurement  data  to  the 
GPS  satellites  from  the  narrowband  processor.  This  data  will  be  processed  in  the  system 
controller  to  provide  for  JTIDS  relative  navigation  and  GPS  absolute  three  dimensional 
position  and  velocity. 

Distributed  control  is  implemented  by  a  microcomputer  which  is  a  part  of  each  MFBARS 
module.  Each  module  receives  commands  from  and  returns  status  information  to  the 
system  controller.  All  control  sequences  required  by  the  module  are  generated  by  the 
microcomputer  which  is  a  part  of  the  module.  Thus,  detailed  control  sequences  do  not 
need  to  be  transferred  over  the  data  bus  that  interconnects  the  system  controller  and  the 
individual  modules. 
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2.4.3. 7  EXTERNAL  SIGNAL/DATA  INTERFACES  -  The  following  is  a  list  of  the 
major  signal/data  interfaces  with  the  other  avionics  systems  on  a  typical  aircraft: 

a.  DAIS 

1.  Selection  from  DAIS  of  receive  and  transmit  frequencies,  operating  modes 
and  functions. 

2.  Transfer  from  and  to  DAIS  of  JTTDS  data  to  be  transmitted  or  received. 

3.  Transfer  of  navigation  data  to  DAIS. 

4.  Acquisition/aiding  data  via  DAIS. 

b.  Intercom 

1.  Three  voice  channels  to  the  intercom  system. 

2.  One  voice  channel  from  the  intercom  system. 

2.4.3. 8  ELECTRICAL  POWER  CONVERSION  CONTROL  AND  DISTRIBUTION  -  A 
common  form  of  electrical  power  subsystem  has  been  used  for  all  integrated 
Architectures  3,  4,  5,  6  and  7.  Table  2.4.3.8-1  summarizes  the  more  important 
characteristics  of  the  proposed  architecture.  While  the  basic  concept  was  developed 
using  Reference  1  as  a  starting  point  it  has  features  which  encourage  but  does  not 
require  users  to  employ  a  family  of  standard  voltages.  Furthermore  it  addresses  the 
problem  of  bus  protection,  load  control,  load  sharing  and  distribution  line  drop  and  EMI 
pickup  which  were  not  fully  considered  in  Reference  1  since  some  of  these  problems  are 
unique  to  a  MFBARS  approach. 


Reference  1:  AFAL  Technical  Report  AFAL-TR-78-59  Feb  78. 


Table  2.4. 3.8-1.  Electrical  Power  Conversion,  Control  and  Distribution 


•  All  Integrated  Architectures  3,  4,  5,  6,  7  Identical 

•  Features 

Stand-alone  converter  with  family  of  coarsely  regulated  voltages 
Easy  addition  of  more  capacity  by  paralleling  modules 
Automatic  adjustment  for  changes  in  load  distribution 
Fine  regulation,  isolation,  control  in  each  user  module 
Unique  stand-alone  converters  for  unique  requirements 
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2.4.3.10  PACKAGING  CONCEPT  -  Schedule  and  funding  limitations  have  prevented  a 
complete  evolution  of  a  packaging  concept,  however,  some  preliminary  conclusions  and 
desirably  characteristics  are  contained  in  Table  2.4.3.10-1.  The  Hughes  packaging 
concept  is  a  good  starting  point  for  the  final  package,  however,  it  appears  that  some 
modifications  may  be  desirable  to  retain  full  flexibility  of  the  MFBARS  approach.  With 
MFBARS  the  module  set  within  an  enclosure  will  be  user  specified  and  therefore  there  is 
no  a  priori  knowledge  of  the  mix  between  analog,  digital  and  RF  modules,  the  heat 
dissipated  by  neighboring  modules  or  the  EMI  problem  between  neighboring  modules. 
Because  of  this  it  appears  desirable  to  develop  a  single  EMI  shielded  package  which  is 
suitable  for  all  types  of  circuitry.  Such  a  conclusion  appears  to  result  in  unnecessary 
costs  to  digital  and  analog  modules,  however,  since  75  to  80%  of  the  module  set  is  RF 


^Draper  Lab  Report  April  78  Volume  1  "GPS/JTIDS/IFF  Integration  Study" 


Table  2.4.3.10-1.  Packaging  Concept  Architectures  3,  4,  5,  6,  7 
Preliminary  Results 

Specify  Only  Mechanical  and  Electrical  Interface 
Minimum  Module  Size  Approximately  5x6x1  inches 
Desirable  Characteristics 
Low  cost 

Does  not  need  adjacent  modules  for  mechanical  support 
Easy  installation  and  removal 
In-place  access  to  test  connectors 

Adequate  shielding  to  allow  full  freedom  in  module  placement 
Minimizes  need  for  transmit  and  storage  protection  devices 
Accepts  modules  of  incremental  sizes 

Provisions  to  vary  cooling  air  to  each  module  independently 

Facilitates  use  of  extender  modules 

Conclusion: 

Need  detailed  design  to  proceed  any  further _ 
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and  some  analog  and  digital  modules  will  require  shielding  anyway,  the  excess  cost 
appears  to  be  minor  and  may  well  be  offset  by  a  simpler  mounting  enclosure  design. 

2.4.3.11  PHYSICAL  CHARACTERISTICS  -  Architecture  3  has  projected  characteris¬ 
tics  as  follows: 

Volume  8845  cu  in  (5.1  cu  ft)  Weight  306  lbs 

Number  of  modules  135 

A  detailed  breakdown  is  shown  in  Table  2.4.3.11-1. 

2.4.3.11(A)  SOFTWARE  -  Table  2.4.3. 1 1(A)— 1  shows  the  memory  assumed  to  be  avail¬ 
able,  the  amount  of  memory  required  for  instructions,  data  and  working  space,  and  the 
number  of  program  instructions  for  the  software  required  to  support  Architecture  No.  3. 
The  software  required  for  the  dedicated  microcomputers  in  each  module  is  not  included 
in  Table  2.4.3. 11(A)-1.  The  cost  of  developing  this  software  is  assumed  for  the  purposes 
of  economic  analysis  of  the  architecture  to  be  included  in  the  development  cost  of  each 
module.  Each  different  type  of  functional  MFBARS  module  may  be  designed  by  several 
different  vendors.  Each  vendor  would  have  a  different  hardware/software  trade-off 
result.  One  may  choose  to  use  extensive  computer  control  and  processing,  another  may 
use  mostly  dedicated  logic  resulting  in  very  little  software  development  for  the  module. 
For  this  reason  it  does  not  appear  to  be  meaningful  to  try  to  separate  out  software  costs 
for  each  module. 


Table  2.4.3.11-1.  Breakdown  of  Physical  Characteristics,  Architecture  3 


VOLUME 

WEIGHT 

NUMBER 

OF 

MODULES 

RF  Conversion 

4480 

174 

88 

Signal  Bus 

405 

19 

17 

Signal  Processor 

510 

14 

14 

Bite 

30 

1 

1 

Power  Supply 

1800 

36 

6 

Frequency  Reference 

120 

2 

2 

Command  Bus 

200 

7 

7 

Enclosures 

1300 

53 

Total 

8845 

306 

135 
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The  following  assumptions  affecting  software  development  costs  were  made  for  the 
purposes  of  the  Phase  I  study: 

a.  Routine  software  development 

b.  Normal  new  project  with  an  experienced  crew 

c.  Hardware  is  developed  along  with  the  software 

d.  Computer  time  is  not  a  constraint 

e.  GPS,  SEEK  TALK  and  the  Wideband  Signal  Processor  software  is  25%  new 
design  and  100%  new  coding.  All  other  software  is  100%  new  design  and  new 
coding. 

2.4.3.12  PERFORMANCE  CHARACTERISTICS  -  Relative  to  the  independent  dedi¬ 
cated  capability  of  Architecture  1  the  integrated  Architecture  3  will  suffer  some 
performance  degradation  in  the  number  of  simultaneous  signals  which  can  be  processed. 
Assuming  no  problems  with  colocated  antennas  the  performance  characteristics  of 
Table  2.4.3.12  indicates  some  degradation  from  Architecture  1.  Specifically  the 
equipment  of  Architecture  1  would  be  able  to: 

Transmit  JTIDS,  IFF  Transponder,  IFF  Interrogator  and  TACAN  Signals  Simultane¬ 
ously 

Transmit  HF,  VHF-FM,  VAF-AM,  UHF-AM  Signal  Simultaneously 

Receive  14  signals  in  the  2  to  400  MHz  ILS,  Conventional  Band  Simultaneously 

The  detailed  performance  of  Architectures  1  and  3  relative  to  transmit  power, 
sensitivity,  etc.  would  be  equal  for  practical  purposes.  This  is  one  area  where  the 
integrated  architecture  appears  to  have  an  advantage  and  that  is  in  the  ability  to  provide 
maximum  tolerance  to  interference.  In  conventional  receiver  design  the  normal 
procedure  is  to  design  AGC  in  order  to  maximize  the  output  signal  to  noise  ratio 
assuming  no  interference.  With  the  integrated  system  the  AGC  system  may  be  design  so 
as  to  adaptively  maximize  the  signal  to  noise  plus  interference. 

It  appears  that  the  integrated  Architecture  3  has  better  tolerance  to  failures  for  a  small 
number  of  failures.  Failure  in  some  modules  because  of  their  redundancy  have  no  effect 
on  either  capability  or  simultaneous  signal  processing.  Most  modules  cause  loss  of  simul¬ 
taneous  signal  processing  capability  if  they  fail  but  do  not  cause  loss  of  capability.  In  a 
few  modules  failure  means  loss  of  capability  but  to  no  more  extent  than  in  a  dedicated 
system. 

2.4.3.13  SENSITIVITY  ANALYSIS  -  Architecture  3  is  constructed  using  a  total  module 
count  of  135  consisting  of  39  different  designs.  Of  the  39  different  designs  there  are 
13  designs  which  are  used  only  in  one  system.  These  dedicated  designs  are: 

GPS  preamplifier 
GPS  Antenna  weighting 
GPS  PN  Modulator 
GPS  LO  Synthesizer 
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L  Band  Antenna  Weighting  (JTIDS) 

Fast  Hop  Synthesizer  (JTIDS) 

UHF  Antenna  Weighting 
VHF-AM  TX 
VHF-FM  TX 
HF  TX 

VHF-AM  Preamp 
VHF-FM  Preamp 
HF  Preamp 

It  is  appropriate  to  consider  what  could  be  done  to  eliminate  these  unique  modules  since 
the  MFBARS  concept  is  based  on  cost  reduction  by  using  common  modules  throughout  the 
system.  There  are  three  ways  by  which  a  unique  module  could  be  eliminated: 

a.  Eliminate  the  system 

b.  Eliminate  the  specification  which  requires  the  module 

c.  Combine  the  function  with  other  modules 

Examination  of  the  list  shows  that  four  unique  designs  are  envisioned  for  the  GPS  system 
with  a  total  cost  of  16. 4K  per  system  for  the  13  modules  required.  The  remainder  of  the 
GPS  system  employs  34  modules  (some  of  which  are  time  shared  with  other  systems)  of 
11  designs  which  are  also  found  in  other  systems.  These  designs  are: 


Quantity 


Variable  IF  dedicated  to  GPS  5 

70  MHz  IF  dedicated  to  GPS  5 

TDM  Coupler  2 

BITE  shared  with  other  systems  1 

Power  Supply  shared  with  other  systems  6 

Frequency  Reference  shared  with  other  systems  2 

NBSP  Analog  shared  with  other  systems  2 

NBSP  Digital  1  shared  with  other  systems  2 

NBSP  Digital  2  shared  with  other  systems  2 

Mass  Memory  shared  with  other  systems  6 

Micro  Comp  shared  with  other  systems  1 


It  can  be  seen  that  11  of  15  different  designs  required  to  construct  a  GPS  set  are 
common  to  other  systems  of  the  MFBARS  set  and  significant  cost  savings  are  expected 
by  including  this  system  in  the  MFBARS  set.  Other  systems  show  an  even  greater 
commonality.  Thus  it  appears  that  none  of  the  baseline  should  be  dropped  from  the 
MFBARS  concept. 

The  list  of  unique  designs  can  be  broken  down  into  three  major  categories. 

a.  preamplifiers 

b.  array  element  weighting 

c.  transmitters 
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Relative  to  the  preamplifiers  there  are  two  options;  eliminate  them  thereby  reducing  the 
system  performance  significantly  or  combine  them  into  other  preamplifiers.  Only  the 
second  opt  on  appears  palatable  and  this  approach  was  used  in  Architecture  6. 

A  unified  design  approach  to  the  three  antenna  weighting  modules  might  be  feasible 
however  because  of  the  wide  frequency  spread  is  appears  that  the  only  other  way  to 
reduce  their  cost  would  be  to  eliminate  one  or  more  of  them.  As  shown  in 
Table  2.4.3.13-1  the  elimination  of  these  requirements  would  reduce  the  hardware  cost 
by  22.2 K  per  system  which  is  a  17%  reduction. 

Also  shown  in  Table  2.4.3.13-1  are  the  savings  associated  with  reducing  the  GPS 
capability  to  four  channels  one  frequency  from  the  present  five  channels  two  frequency 
and  the  savings  gained  by  reducing  the  number  of  simultaneous  L  band  frequencies  from  8 
to  4.  In  evaluating  the  worth  of  these  performance  reductions  it  is  important  to 
remember  that  in  some  cases  graceful  degradation  has  been  adversely  affected  by  these 
changes. 

Elimination  of  the  power  amplifiers  like  preamplifiers  has  disastrous  effects  on  system 
performance  however  the  opportunity  to  combine  modules  exists  and  has  been  exploited 
in  Architecture  6.  Architecture  3  also  affords  the  opportunity  to  eliminate  all  or 
portions  of  the  signal  distribution  bus  with  flexibility  degradation  but  no  performance 
degradation.  This  option  has  been  used  in  Architecture  5  and  results  in  a  savings  of  5.9 K 
per  system. 

2.4.3.14  RISK  ASSESSMENT  -  In  evaluating  the  risk  associated  with  any  particular 
architecture  it  is  appropriate  to  consider  two  levels  of  risk;  first,  does  the  architecture 
critically  depend  on  one  or  more  technological  advances  from  which  there  is  no  suitable 
fallback  position?  If  so,  then  they  must  be  examined  very  critically  since  failure  to 
achieve  the  advances  may  jeopardize  the  entire  system. 


Table  2.4.3.13-1.  Cost  Savings  Possible  with  Reduced  Performance  Architecture  3 


CAPABILITY  REDUCTION 

COST  SAVINGS 

Eliminate  Adaptive  Antenna  Nulling 

22. 2K  per  system 

Receive  only  one  GPS  frequency 
(4  channels) 

7.5 K  per  system 

Reduce  L  Band  receive  channels  to  4 
JTIDS  -  1 

TACAN -  1 

IFF  -  2 

10. 5K  per  system 

Eliminate  FDM  Bus  to  WBSP 

5.9K  per  system 
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Secondly,  for  those  which  have  fallback  positions,  what  is  the  likelihood  of  failure  to 
achieve  the  goal  and  consequences  of  being  forced  to  a  fallback  position?  This  form  of 
risk  is  far  less  severe  since  it  primarily  impacts  acquisition  costs  and  schedule  and  not 
the  system  itself. 

Evaluation  of  Architecture  3  reveals  it  to  be  a  very  risk-free  configuration.  In  general, 
most  technology  required  to  construct  this  architecture  has  already  been  proven.  The 
only  exception  to  this  is  in  the  area  of  the  wideband  multipurpose  signal  processor. 
Obviously  fallback  positions  exist  for  this  subsystem  with  the  worst  case  being  separate 
processors  for  each  system.  Even  though  this  technology  has  not  yet  been  proven,  GDE 
expects  a  high  degree  of  success  in  its  development  and  any  cost  risk  should  be  minimal 
relative  to  the  overall  program  costs. 

The  technical  risk  is  evaluated  as  minimal  for  Architecture  3.  However,  because 
MFBARS  is  a  new  concept  in  system  procurement,  there  exists  significant  possibility  that 
human  influences  in  the  procurement  cycle  will  result  in  erosion  of  its  potential  benefits 
even  to  the  point  where  it  is  forever  banished  to  oblivion. 

The  MFBARS  concept  of  standard  multipurpose  modules  affords  the  opportunity  to 
significantly  reduce  the  time  and  cost  required  to  introduce  new  system  concepts  into 
the  inventory.  As  might  be  expected  capitalizing  on  the  opportunity  requires  some  initial 
investment. 

It  has  been  traditional  to  specify  end  to  end  system  performance  and  leave  the  detailed 
specification  of  the  individual  functional  elements  to  the  contractor.  The  procurement 
agency's  involvement  in  the  detailed  specifications  was  mainly  limited  to  evaluation  of 
the  proposals  to  ensure  that  the  bidders  had  an  understanding  of  the  problem  and 
capability  to  provide  the  solution.  In  most  cases  a  single  contractor  was  selected  who 
had  the  best  average  capability  and  an  acceptable  cost.  In  very  few  cases  did  the 
selected  contractor  have  the  best  capability  in  all  areas.  During  the  course  of  the 
contract  the  procurement  agency  would  monitor  the  progress  and  offer  advice  in  an 
attempt  to  ensure  success  of  the  program.  Seldom  was  the  advice  given  in  the  form  of  a 
directive  nor  were  formal  approved  documents  issued  on  functional  elements  of  the 
system. 

In  procurement  of  a  MFBARS  type  system  it  will  be  necessary  to  call  upon  existing 
capability  within  the  procurement  agency  to  take  an  active  role  in  preparing  formal 
specifications  for  the  individual  functional  elements. 

The  decision  as  to  what  detail  to  include  in  the  functional  specification  will  have  signifi¬ 
cant  impact  on  the  ultimate  cost  of  the  MFBARS  concept.  From  the  viewpoint  of  the 
designer  of  new  systems  it  would  be  desirable  if  all  parameters  were  fully  specified  so 
that  computer  simulation  could  accurately  predict  system  performance.  Such  a  speci¬ 
fication  could  seriously  restrict  the  area  of  competition  for  a  new  module  and  drive  the 
cost  to  be  prohibitive.  On  the  other  hand  the  widest  area  of  competition  and  cost 
advantage  will  result  from  a  specification  which  has  the  fewest  and  widest  tolerance 
specifications.  Unfortunately,  the  MFBARS  system  performance  will  be  compared 
against  the  dedicated  equipment  performance,  some  of  which  have  had  many  generations 
to  mature.  A  functional  specification  which  overlooks  or  downgrades  a  critical 
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parameter  could  cause  erroneous  conclusions  as  to  the  effectiveness  of  the  MFBARS 
concept.  This  decision  as  to  the  content  of  the  initial  functional  specifications  is  critical 
to  the  success  of  the  MFBARS  concept  and  should  be  approached  as  shown  in 
Table  2.4.3.14-1.  The  cycle  includes  a  computer  simulation  and  procurement  of  a 
breadboard  set  of  modules  whose  sole  function  is  to  test  the  adequacy  of  the 
specifications.  These  efforts  will  tend  to  offset  the  maturity  advantage  that  exists  in 
the  dedicated  specifications. 

Throughout  this  cycle  the  procurement  agency  must  take  an  active  role  to  prevent  over¬ 
specification  which  unnecessarily  limits  the  technologies  which  might  be  used  to  imple¬ 
ment  the  function. 

An  important  point  to  remember  in  procuring  these  initial  modules  is  the  effect  that 
excessive  documentation  requirements  will  have  on  the  numbers  of  bids  received.  Many 
of  the  smaller  speciality  houses  which  would  be  desirable  additions  to  the  qualified 
bidders  list  may  not  have  personnel,  process,  quality  control,  etc.,  procedures  which  can 
withstand  close  examination  and  it  is  unlikely  that  they  would  establish  these  procedures 
merely  to  be  allowed  to  bid  on  a  small  quantity  development.  Accordingly,  an  absolute 


Table  2.4.3.14-1.  Cycle  for  Development  of  Module  Specifications 


ACTION 

BY 

BASED  ON 

General  definition  of  MFBARS 
module  complement  interface 
rules,  mechanical  configuration 

Procurement  agency 

Results  of  MFBARS 
study  contracts 

Generation  of  detailed  functional 
specifications 

System  houses  (2) 

General  definition 

Prediction  of  performance 

Computer  simulation 
house 

Specification  set(s) 

Modification  of  specification  set 

System  house 

Deficiencies  found 
by  simulation 

Approval  of  BB  specification 
set 

Procurement  agency 

Procurement  of  BB  module  set(s) 

Speciality  houses 

Approved  specifications 

Bench  test  of  system 

System  house 

Module  set 

Modification  of  specifications 

System  house 

Bench  test  results 

Approval  of  development 
specification  set 

Procurement  agency 

minimum  amount  of  documentation  should  be  required  for  modules  procured  for 
evaluation  and  the  potential  bidders  advised  as  to  the  type  of  documentation  and 
procedures  which  would  be  required  in  event  of  award  of  a  production  contract. 

Once  the  bugs  in  the  computer  simulation  technique  and  bench  test  setup  are  worked  out 
the  procurement  agency  should  establish  its  own  capability  and  disseminate  the 
information  on  how  it  is  done  widely  throughout  the  system  house  community. 

Procurement  of  the  module  set  should  be  done  by  multiple  procurements  for  the  same 
module  with  the  area  of  competition  expanded  to  include  specialty  houses.  Contracts 
should  be  granted  for  high  risk,  high  payoff  approaches  as  well  as  low  risk  approaches.  In 
this  manner  there  will  always  be  a  fallback  position  if  the  high  risk  approach  fails.  After 
a  module  has  been  procured  which  has  satisfactory  performance  and  appears  to  have 
potential  application  in  many  systems,  a  module  characterization  cycle  should  be 
implemented  during  which  the  detailed  performance  is  measured  for  each  reasonable  set 
of  the  independent  variables.  This  data  would  be  of  significant  use  to  determine  the 
suitability  of  the  module  to  new  applications  and  would  highlight  areas  of  potential 
problems. 

Once  the  core  module  set  is  working,  the  procurement  agency  will  find  they  are  inter¬ 
facing  with  a  greatly  expanded  hardware  and  software  community.  A  significant 
increase  in  unsolicited  proposals  for  new  or  improved  modules  is  expected  as  specialty 
houses  see  a  way  to  implement  their  ideas  into  the  system  without  going  through  a 
system  house  where  their  profit  potential  would  be  significantly  diluted.  System  houses 
which  will  be  at  a  competitive  disadvantage  for  the  more  common  modules  will  redirect 
their  efforts  toward  more  complex  modules  which  will  offer  improved  mission 
effectiveness.  Here  again  the  computer  simulation  and  breadboard  test  capabilities 
established  during  the  initial  procurement  will  be  a  valuable  tool  in  determining  the 
effectiveness  of  the  new  module  or  operational  procedure  and  in  insuring  backward 
compatibility. 

2.4.3.15  ECONOMIC  ANALYSIS  -  Table  2.4.3.15-1  shows  a  breakdown  of  the  LCC  for 
Architecture  3. 

Table  2.4.3.15-2  is  an  LCC  as  computed  by  the  PRICE  model.  Two  major  differences  are 
apparent  between  Tables  2.4.3.15-1  and  2.4.3.15-2.  First,  GDE  considers  support 
equipment  and  spares  costs  to  be  a  part  of  the  support  costs.  Thus,  our  support  costs  of 
$43. 6K  are  much  larger  than  the  $23.9K  shown  by  PRICE.  Secondly,  we  have  added  a 
software  cost  of  about  $10.7K  to  the  overall  LCC  which  is  not  included  in  the  PRICE 
printout. 

Overall,  the  cost  of  this  system  projects  as  costing  only  66%  of  the  dedicated  unique 
design  of  Architecture  1.  This  may  be  low,  however,  as  the  development  costs  as  pre¬ 
dicted  by  PRICE  appear  to  be  significantly  low  considering  the  magnitude  of  the  systems 
definition  and  integration  task  in  a  MFBARS  approach. 

2.4.4  MFBARS  ARCHITECTURE  NO.  4 

Architecture  No.  4  is  a  totally  integrated  MFBARS  configuration.  This  architecture  is 
intended  to  have  the  equivalent  functions,  capability,  and  performance  of  Architectures 
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*  Table  2.4.3.15-1.  LCC  Breakdown 

4  ■ 


SUBSYSTEM 

COST 

%  OF  HARDWARE 

Antenna 

13.8 

10.5% 

RF  Conversion 

70.9 

54% 

Signal  Bus 

6.7 

5% 

Signal  Processing 

8.3 

6.3% 

BITE 

4.5 

3.5% 

Power  Supply 

14.7 

11.2% 

Frequency  Reference 

1.9 

1.5% 

Command  Bus 

6.9 

5.3% 

Enclosures 

3.2 

2.4% 

Hardware  Total 

130.9 

100% 

Software  Total 

10.7 

Logistics  Total 

43.6 

LCC  Total 

185.2K 

per  system 

No.  1,  No.  2,  and  No.  3.  Table  2. 4.3-1  lists  the  functions  to  be  performed  by  these 
architectures. 

This  architecture  consists  of  antennas,  receivers,  transmitters,  signal  distribution  buses, 
signal  processors,  a  system  controller,  and  data/control  buses  as  shown  in  Figure  2. 4.4-1. 
The  antennas  for  this  MFBARS  configuration  are  the  same  as  those  for  Architecture 
No.  3.  Each  communications  function  has  dedicated  preamplifiers  and  power  amplifiers 
as  in  Architecture  No.  3.  However,  in  Architecture  No.  4  these  amplifiers  are  connected 
to  the  multiband  receivers  and  exciters  by  way  of  RF  buses  rather  than  directly  by 
dedicated  cables.  This  configuration  provides  more  freedom  to  locate  the  preamplifiers 
and  power  amplifiers  close  to  their  associated  antennas  to  eliminate  losses  in  long  cable 
runs  or  to  eliminate  a  large  number  of  separate  cables  interconnecting  the  amplifiers 
with  the  receivers  and  exciters. 

This  configuration  also  provides  full  freedom  to  share  multiband  receivers  and  exciters 
for  any  of  communication  functions.  This  feature  is  not  possible  with  Architecture 
No.  3.  The  multiband  receivers  and  exciters  for  Architecture  No.  4  are  connected  to  the 
signal  processors  by  way  of  a  redundant  digital  bias  as  shown  in  Figure  2. 4. 4-1.  The 
digital  bus  for  Architecture  No.  4  must  handle  the  digitized  signal  data  from  the 
receivers  to  the  signal  processors  and  also  the  digitized  data  from  the  signal  processors 
to  the  multiband  exciters.  The  system  controller  and  data/control  bus  structure  is 
essentially  the  same  as  for  Architecture  No.  3. 

2.4.4.1  ANTENNA  CONFIGURATION  -  See  Section  2.4.3.I. 
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Table  2.4.3.15-2.  Price  Life  Cycle  Cost  for  Architecture  No.  3 


SYSTEM  TOTALS 

PROGRAM  COST  DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

Equipment 

17,718 

108,754 

0 

126,472 

Support  Equipment 

0 

9,301 

9,301 

18,602 

Manpower 

0 

0 

5,117 

5,117 

Supply 

0 

15,039 

9,048 

24,087 

Supply  Adm. 

0 

38 

378 

416 

Contractor  Support 

0 

0 

0 

0 

Other 

0 

0 

133 

133 

Total  Cost 

17,718 

133,132 

23,977 

174,827 

Additional  Cost 

Grand  Total 

$1000 

% 

Equipment  Development 

17,718 

10 

Equipment  Production 

108,754 

62 

Support  Total 

43,355 

28 

174,827 

2.4.4. 2  RF  CONVERSION  -  Table  2.4. 4. 2-1  lists  the  major  characteristics  of  the 
module  set  developed  in  Architectures  No.  3,  4,  and  5.  This  module  set  isolates  functions 
down  to  the  smallest  practical  increment  which  has  stand-alone  utility  and  at  the  same 
time  does  not  allow  the  overhead  costs  (BITE,  power  supply  isolation,  command  inter¬ 
face)  to  become  excessive.  Because  of  this  small  module,  the  module  set  offers  the 
maximum  in  user  flexibility  relative  to  addition  or  deletion  of  specific  functions  or 
redundancy.  Table  2. 4. 4.2-2  describes  some  of  the  more  important  characteristics  of  the 
module  set. 

2.4.4.3  WIDEBAND  PROCESSOR  -  See  Section  2.4.3.3. 

2. 4. 4.4  NARROWBAND  SIGNAL  PROCESSORS  -  See  Section  2.4.3.4. 

2.4.4.5  INTERNAL  SIGNAL/DATA  DISTRIBUTION  -  Architecture  No.  4  features  five 
separate  redundant  buses  as  described  in  Table  2.4.4. 5-1.  Receive  and  transmit  FDM 
buses  at  the  antenna  frequencies  are  used  to  provide  maximum  freedom  in  physical 
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.2-1.  Architectures  No.  3,  4,  and  5,  RF  Conversion 


Table  2. 4. 4.2-2.  RF  Conversion,  Architectures  No.  3,  4,  5 


NO. 

MODULE 

NAME 

QTY . 

COST 

WT. 

VOL. 
CU.  IN. 

PWR. 

1 

GPS  Preamp 

5 

$  1,960 

5.0 

150 

5 

2 

GPS  Weighting 

2 

10,400 

16.0 

420 

20 

3 

GPS  PN  Mod. 

5 

3,300 

6.3 

150 

15 

4 

Var  IF 

1 

8,800 

25.5 

510 

51 

5 

70  MHz  IF 

8,400 

25.5 

510 

68 

6 

GPS  L.O. 

750 

1.0 

30 

6 

7 

L-Band  Preamp  Wide 

1,350 

4.0 

120 

16 

8 

L-Band  Preamp  Narrow 

B 

1,850 

4.0 

120 

16 

9 

L-Band  Weighting 

n 

5,500 

12.0 

360 

15 

10 

Fast  Hop  Synthesizer 

2 

z 

2,350 

4.0 

120 

20 

11 

Slow  Hop  Synthesizer 

7,650 

20.0 

600 

40 

12 

Ant.  Select 

600 

1.0 

30 

2 

14 

L-Band  TX 

3,600 

9.0 

240 

90 

15 

UHF  Pre-Tune 

5 

2,700 

6.2 

150 

15 

16 

UHF  Weighting 

1 

6,300 

8.0 

210 

10 

17 

UHF  TX 

2 

2,650 

4.0 

300 

24 

18 

Multiband  Exc. 

3 

2,600 

4.5 

90 

18 

19 

VHF-AM  TX 

n 

1,800 

4.0 

150 

10 

20 

VHF-FM  TX 

1,700 

3.0 

120 

8 

21 

HF  TX 

■ 

1,900 

6.0 

180 

80 

22 

VHF-AM  Preamp 

2 

1,600 

2.5 

60 

6 

23 

VHF-FM  Preamp 

■I 

950 

1.2 

30 

3 

24 

HF  Preamp 

■ 

1,000 

1.3 

30 

4 

23 

Diff. 

88 

Total 

$79,710 
Total  Cost 

174.0 

4,680 
cu.  in. 

542 

Watts 

8 


Table  2. 4. 4.5-1.  Internal  Signal/Data  Distribution,  Architecture  No.  4 


Four  Busses: 

•  FDM  at  antenna  frequency;  one  receive  bus,  one  transmit  bus 

•  Digital  signal  bus  generated  by  sample  and  hold  at  70  MHz  followed  by 
A/D  conversion 

•  General  purpose  command/data  bus 

•  High-speed  command  bus  for  time  critical  commands 
Each  module  addressed  directly  from  central  processor. 


placement  of  RF  preamplifiers  and  power  amplifiers.  This  form  of  bus  has  been  shown  to 
be  more  expensive  than  the  other  architectures  and  in  the  case  of  the  receive  system  it 
has  definite  performance  degradation.  At  the  output  of  the  preamplifier,  the  signal  has 
not  yet  been  fully  normalized  by  AGC  action  nor  have  they  been  band  limited  to  the 
extent  performed  later  on  in  the  receiver.  Thus,  there  is  significantly  more  chance  of 
cross-channel  interference  and  sensitivity  degradation.  Also,  the  losses  associated  with 
the  coupling  process  require  the  addition  of  more  gain  prior  to  coupling  to  prevent  loss  of 
sensitivity.  This  additional  gain  makes  the  front  end  more  susceptible  to  saturation  on  a 
strong  signal. 

A  second  significant  feature  of  this  configuration  is  the  use  of  a  digital  signal  bus.  Both 
the  wideband  and  the  narrowband  signal  processor  perform  their  signal  processing  after 
converting  the  analog  signal  to  a  digital  signal  using  a  sample  and  hold  and  A-to-D 
converter.  In  this  architecture  the  circuitry  which  generated  the  digital  signal  is 
mounted  with  the  IF  and  a  digital  signal  bus  is  formed  to  transmit  the  signals  for 
processing. 

2. 4. 4.6  CONTROL  STRUCTURE  -  The  control  structure  for  Architecture  No.  4  is  the 
same  as  that  for  Architecture  No.  3.  The  control  software  will  be  slightly  different 
because  of  the  added  flexibility  in  assigning  functional  module  resources  due  to  the  use 
of  the  RF  and  digital  buses  but  this  difference  should  not  significantly  affect  even  the 
software  costs. 

2. 4. 4. 7  EXTERNAL  SIGNAL/DATA  INTERFACES  -  The  external  signal/data  inter¬ 
faces  for  Architecture  No.  4  are  the  same  as  those  described  for  Architecture  No.  3  in 
Section  2. 4. 3.7. 

2. 4. 4.8  ELECTRICAL  POWER  CONVERSION  CONTROL  AND  DISTRIBUTION  -  A 
common  form  of  electrical  power  subsystem  has  been  used  for  all  integrated  Architec¬ 
tures  No.  3,  4,  5,  6,  and  7.  Table  2. 4. 4. 8-1  summarizes  the  more  important 
characteristics  of  the  proposed  architecture.  While  the  basic  concept  was  developed 
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Table  2.4.4.8-1.  Electrical  Power  Conversion,  Control,  and  Distribution 


•  All  integrated  Architectures  No.  3,  4,  5,  6,  7  identical. 

•  Features: 

Stand-alone  converter  with  family  of  coarsely  regulated  voltages 
Easy  addition  of  more  capacity  by  paralleling  modules 
Automatic  adjustment  for  changes  in  load  distribution 
Fire  regulation,  isolation,  control  in  each  user  module 
_ Unique  stand-alone  converters  for  unique  requirements 


using  Reference  1  as  a  starting  point,  it  has  features  which  encourage  but  do  not  require 
users  to  employ  a  family  of  standard  voltages.  Furthermore,  it  addresses  the  problem  of 
bus  protection,  load  control,  load  sharing,  and  distribution  line  drop  and  EMI  pickup  which 
were  not  fully  considered  in  Reference  1  since  some  of  these  problems  are  unique  to  a 
MFBARS  approach. 

2.4.4.10  PACKAGING  CONCEPT  -  Schedule  and  funding  limitations  have  prevented  a 
complete  evolution  of  a  packaging  concept,  however,  some  preliminary  conclusions  and 
desirably  characteristics  are  contained  in  Table  2.4.4.10-1.  The  Hughes  packaging 
concept  is  a  good  starting  point  for  the  final  package,  however,  it  appears  that  some 
modifications  may  be  desirable  to  retain  full  flexibility  of  the  MFBARS  approach.  With 
MFBARS  the  module  set  within  an  enclosure  will  be  user  specified  and,  therefore,  there 
is  no  a  priori  knowledge  of  the  mux  between  analog,  digital,  and  RF  modules,  the  heat 
dissipated  by  neighboring  modules  or  the  EMI  problem  between  neighboring  modules. 
Because  of  this  it  appears  desirable  to  develop  a  single  EMI  shielded  package  which  is 
suitable  for  all  types  of  circuitry.  Such  a  conclusion  appears  to  result  in  unnecessary 
costs  to  digital  and  analog  modules,  however,  since  75  to  80%  of  the  module  set  is  RF 
and  some  analog  and  digital  modules  will  require  shielding  anyway,  the  excess  cost 
appears  to  be  minor  and  may  well  be  offset  by  a  simpler  mounting  enclosure  design. 

2.4.4.11  PHYSICAL  CHARACTERISTICS  -  Architecture  No.  4  has  projected  charac¬ 
teristics  as  follows: 

Volume  8,890  cu.  in.  (5.1  cu.  ft.) 

Weight  308  lbs. 

Number  of  modules  133 

A  detailed  breakdown  is  shown  in  Table  2.4.4.11-1. 

Reference  1  AFAL  Technical  Report  AFAL-TR-78-59,  Feb.  78 
Draper  Lab.  Report,  Apr.  78,  Vol.  1,  "GPS/JTIDS/IFF  Integration  Study" 
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Table  2.4.4.10-1.  Packaging  Concept,  Architecture  Nos.  3,  4,  5,  6,  and  7 


Preliminary  Results: 

Specify  only  mechanical  and  electrical  interface 
Minimum  module  size  approximately  5x6x1  inches 
Desirable  Characteristics: 

Low  cost 

Does  not  need  adjacent  modules  for  mechanical  support 
Easy  installation  and  removal 
In  place  access  to  test  connectors 

Adequate  shielding  to  allow  full  freedom  in  module  placement  minimizes  need 
for  transit  and  storage  protection  devices 

Accepts  modules  of  incremental  sizes 

Provisions  to  vary  cooling  air  to  each  module  independently 

Facilitates  use  of  extender  modules 

Conclusion: 

Need  detailed  design  to  proceed  any  further _ _ 


Table  2.4.4.11-1.  Breakdown  of  Physical  Characteristics,  Architecture  No.  4 


VOLUME 

WEIGHT 

NO.  OF 

MODULES 

RF  Conversion 

4,480 

174 

88 

Signal  Bus 

450 

21 

15 

Signal  Processor 

510 

14 

14 

BITE 

30 

1 

1 

Power  Supply 

1,800 

36 

6 

Frequency  Reference 

120 

2 

2 

Command  Bus 

200 

7 

7 

Enclosures 

1,300 

53 

Total 

8,890 

308 

133 
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2.4.4.11(A)  SOFTWARE  -  The  software  for  Architecture  No.  4  is  the  same  as  that 
described  for  Architecture  No.  3  in  Section  2.4.3.11(A). 

2.4.4.12  PERFORMANCE  CHARACTERISTIC  -  The  performance  characteristics  and 
capability  of  Architecture  No.  4  is  identical  to  that  of  Architecture  No.  3  except  that 
Architecture  No.  4  is  more  subject  to  overload  by  a  strong  signal.  In  Architecture  No.  4 
a  bus  was  implemented  at  the  RF  frequency.  This  requires  the  addition  of  front  end  gain 
prior  to  coupling  onto  the  bus  in  order  to  preserve  good  receiver  noise  figure.  Since  the 
signals  have  not  been  normalized  or  fully  band  limited  prior  to  this  bus,  there  exists  a 
significant  possibility  of  cross  coupling  or  overload. 

2.4.4.13  SENSITIVITY  ANALYSIS  -  Architecture  No.  4  was  configured  using  the 
module  set  of  Architecture  No.  3  plus  the  additional  modules  required  to  implement  a 
FDM  bus  at  the  antenna  frequency.  It  employs  the  same  set  of  13  dedicated  designs  of 
Architecture  No.  3  plus  four  additional  dedicated  designs  associated  with  the  RF  bus.  In 
general,  the  same  option  to  eliminate,  modify,  or  combine  modules  exists  as  was 
described  in  paragraph  2.4.3.13. 

2.4.4.14  RISK  ASSESSMENT  -  Architecture  No.  4  is  constructed  using  the  modular 
building  blocks  of  Architecture  No.  3  plus  those  modules  required  to  implement  an  RF 
bus.  It  is  obvious,  therefore,  that  the  risk  of  Architecture  No.  4  is  the  same  as 
Architecture  No.  3  as  described  in  paragraph  2.4.3.14  plus  the  additional  risk  associated 
with  the  new  modules.  It  is  apparent  that  some  risk  is  associated  with  coupling  several 
signals  which  are  not  normalizer  or  band  limited  onto  a  common  bus,  however,  an 
obvious  fallback  position  exists  in  that  the  bus  can  be  eliminated  and  replaced  with  point- 
to-point  cables  as  is  done  in  Architecture  No. 3. 

2.4.4.15  ECONOMIC  ANALYSIS  -  Table  2.4.4.15-1  shows  a  breakdown  of  the  LCC  for 
Architecture  No.  4. 

Relative  to  Architecture  No.  3  there  is  an  increase  in  the  signal  bus  costs  as  reflected  by 
the  more  difficult  busing  at  the  RF  frequency.  The  slight  decrease  in  the  overall  module 
count  for  this  configuration  causes  a  corresponding  slight  decrease  in  the  cost  of  the 
BITE,  power  supply,  and  command  subsystem.  Overall  the  cost  of  this  architecture  is 
about  2.1%  larger  than  Architecture  No.  3. 

2.4.5  MFBARS  ARCHITECTURE  NO.5 

Architecture  No.  5  is  a  totally  integrated  MFBARS  configuration.  This  architecture  is 
intended  to  have  the  equivalent  functions  capability  and  performance  of  Architecture 
No.  1  through  No.  4.  Table  2. 4. 3-1  lists  the  functions  to  be  performed  by  these 
architectures. 

This  architecture  consists  of  antennas,  receivers,  transmitters,  signal  distribution  buses, 
signal  processors,  a  distributed  control  configuration  and  data/control  buses  as  shown  in 
Figure  2. 4. 5-1.  As  in  previous  integrated  architectures,  each  communications  function 
has  dedicated  preamplifiers  and  power  amplifiers  as  in  Architecture  No.  3.  This 
architecture  is  different  from  those  previously  described  because  of  the  elimination  of 
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Table  2.4.4.15-1.  LCC  Breakdown 


SUBSYSTEM 

COST 

($K) 

%  OF 

HARDWARE 

Antenna 

13.8 

10.4 

RF  Conversion 

70.9 

54.0 

Signal  Bus 

8.8 

6.7 

Signal  Processing 

8.3 

6.2 

BITE 

4.4 

3.3 

Power  Supply 

14.6 

11.2 

Frequency  Reference 

1.9 

1.4 

Command  Bus 

6.8 

5.2 

Enclosures 

3.2 

2.4 

Hardware  Total 

132.7 

Software  Total 

10.7 

Logistics  Total 

45.8 

LCC  Total 

$189.2 

Per 

System 

the  frequency  division  multiplexing  (FDM)  on  the  receive  signal  buses.  This  change 
eliminates  several  expensive  FDM  bus  couplers. 

Another  difference  is  the  distributed  location  of  the  system  controller  functions.  This 
architecture  will  reduce  both  the  amount  of  message  traffic  on  the  control/data  bus  but 
also  the  number  of  terminals  required  on  the  bus. 

2.4.5. 1  ANTENNA  CONFIGURATION  -  See  Section  2. 4.3.1. 

2. 4. 5. 2  RF  CONVERSION  -  Table  2. 4. 5. 2-1  lists  the  major  characteristics  of  the 
module  set  developed  in  Architecture  3,  4  and  5.  This  module  set  isolates  functions  down 
to  the  smallest  practical  increment  which  has  stand-rlone  utility  and  at  the  same  time 
does  not  allow  the  overhead  costs  (BITE,  power  supply  isolation,  and  command  interface) 
to  become  excessive.  Because  of  the  small  module  size  the  module  set  offers  the  max¬ 
imum  in  user  flexibility  relative  to  addition  or  deletion  of  specific  functions  or 
redundancy.  Table  2. 4. 5. 2-2  describes  some  of  the  more  important  characteristics  of  the 
module  set. 
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Table  2.4.5. 2-1.  Architecture  3,  4  and  5,  RF  Conversion 


Table  2.4. 5. 2-2.  RF  Conversion,  Architecture  Nos.  3,  4,  5 


NO. 

MODULE 

NAME 

QTY. 

COST 

WT. 

VOL. 
CU.  IN. 

PWR. 

1 

GPS  Preamp 

5 

1,960 

5.0 

B9 

5 

2 

GPS  Weighting 

2 

16.0 

20 

3 

GPS  PN  Mod 

5 

6.3 

mSm 

15 

4 

Var  IF 

SfSEt 

25.5 

H 

51 

5 

70  MHz  IF 

8,400 

25.5 

899 

68 

6 

GPS  LO 

750 

1.0 

30 

6 

7 

L-Band  Preamp 

Wide 

H 

1,350 

4.0 

120 

16 

8 

L-Band  Preamp 

Narrow 

D 

1,850 

4.0 

120 

16 

9 

L-Band  Weighting 

8  1 

5,500 

12.0 

360 

15 

10 

Fast  Hop  Synthe¬ 
sizer 

2 

2,350 

4.0 

120 

20 

11 

Slow  Hop  Synthe¬ 
sizer 

■a 

7,650 

20.0 

600 

40 

12 

Ant.  Select 

600 

1.0 

30 

2 

14 

L-Band  TX 

i 

3,600 

9.0 

240 

90 

15 

UHF  Pre  Tune 

5 

2,700 

6.2 

150 

15 

16 

UHF  Weighting 

1 

6,300 

8.0 

210 

10 

17 

UHF  TX 

2 

2,650 

4.0 

300 

24 

18 

Multiband  Exc. 

3 

2,600 

4.5 

90 

18 

19 

VHF  AM  TX 

1,800 

4.0 

150 

10 

20 

VHF  FM  TX 

1,700 

3.0 

120 

8 

21 

HF  TX 

1,900 

6.0 

180 

80 

22 

VHF  AM  Preamp 

2 

1,600 

2.5 

60 

6 

23 

VHF  FM  Preamp 

1 

950 

1.2 

30 

3 

24 

HF  FM  Preamp 

1 

1,000 

1.3 

30 

4 

23 

Dif¬ 

ferent 

Total 

88 

Total 

79,710 

Cost 

174.0 
cu.  in. 

_ 

4680 

watts 

542 

2.4. 5.3  WIDEBAND  PROCESSOR  -  See  Section  2.4.3. 3 

2.4.5. 4  NARROWBAND  SIGNAL  PROCESSOR  -  See  Section  2. 4.3.4 

2.4.5. 5  INTERNAL  SIGNAL  AND  DATA  DISTRIBUTION  -  The  important  character¬ 
istics  of  Architecture  5  buses  are  shown  in  Table  2. 4. 5. 5-1.  In  this  architecture  an 
attempt  was  made  to  reduce  bus  costs  by  eliminating  the  wideband  FDM  receive  bus 
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Table  2. 4.5. 5-1.  Internal  Signed/Data  Distribution  Architecture  5 


Four  Buses: 

TDM  receive  bus  for  narrowband  signals 

FDM  transmit  bus  by  conversion  to  UHF 

Hierarchical  general-purpose  command  bus 

Central  processor  addresses  enclosure  command  modules  which  in  turn 
address  all  modules  in  that  enclosure 

Hierarchical  high  speed  command  bus 


since  there  is  no  requirement  to  provide  total  connectivity  between  all  IF  outputs  and  all 
signal  processor  inputs. 

A  second  significant  uniqueness  of  this  architecture  involves  the  use  of  a  hierarchical 
command  data  bus.  While  the  command  bus  architecture  does  not  appear  to  be  a  major 
driver  there  is  a  significant  trade-off  involved  in  structuring  these  buses.  Simply  stated, 
the  problem  involves  deciding  how  many  levels  of  command  should  be  incorportated  into 
the  system.  At  one  end  of  the  problem  is  a  structure  where  a  single  command 
subassembly  addresses  each  module  directly.  Such  a  system  provides  the  simplest  in¬ 
terconnect  structure,  however,  the  speed  and  complexity  required  grow  without  limit  as 
the  module  set  grows.  At  the  other  end  of  the  problem  is  a  multilevel  hierarchical 
command  structure  where  each  command  unit  is  responsible  for  a  limited  number  of 
modules.  This  architecture  allows  parallel  processing  of  commands  to  the  module  set  but 
does  not  accommodate  additions  to  the  module  set  as  easily. 

2.4.5. 6  CONTROL  STRUCTURE  -  Architecture  No.  5  utilizes  a  hierarchical  form  of 
control  structure.  A  data  processor  serves  as  an  overall  MFBARS  manager.  Most  control 
commands  received  via  DAIS  are  sent  directly  to  one  or  more  local  controllers  for 
execution.  Provision  is  made  under  control  of  the  data  processor  for  intercommunication 
between  local  control  units  for  cooperation  in  executing  control  commands.  This 
configuration  subdivides  and  modularizes  the  control  functions  which  can  lower  the  risk 
in  software  development.  Less  data  bus  traffic  and  fewer  bus  terminals  can  simplify  the 
control  structure  design. 

Each  individual  module  would  have  a  microcomputer  in  this  architecture  resulting  in 
three  levels  of  control  within  the  MFBARS. 

2.4.5. 7  EXTERNAL  SIGNAL/DATA  INTERFACES  -  The  external  signal/data  inter¬ 
faces  for  Architecture  No.  5  are  the  same  as  those  described  for  Architecture  No.  3  in 
Section  2. 4. 3. 7. 
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2. 4.5.8  ELECTRICAL  POWER  CONVERSION  CONTROL  AND  DISTRIBUTION  -  A 
common  form  of  electrical  power  subsystem  has  been  used  for  all  integrated  Architec¬ 
tures  3,  4,  5,  6  and  7.  Table  2.4. 5.8-1  summarizes  the  more  important  characteristics  of 
the  proposed  architecture.  While  the  basic  concept  was  developed  using  Reference  1  as  a 
starting  point  it  has  features  which  encourage  but  does  not  require  users  to  employ  a 
family  of  standard  voltages.  Furthermore  it  addresses  the  problems  of  bus  protection, 
load  control,  load  sharing  and  distribution  line  drop  and  EMI  pickup  which  were  not  fully 
considered  in  Reference  1  since  some  of  these  problems  are  unique  to  a  MFBARS 
approach. 


2.4.5.10  PACKAGING  CONCEPT  -  Schedule  and  funding  limitations  have  prevented  a 
complete  evolution  of  a  packaging  concept;  however,  some  preliminary  conclusions  and 
desirable  characteristics  are  contained  in  Table  2.4.5.10-1.  The  Hughes  packaging 
concept  (Reference  2)  is  a  good  starting  point  for  the  final  package  however  it  appears 
that  some  modifications  may  be  desirable  to  retain  full  flexibility  of  the  MFBARS 
approach.  With  MFBARS  the  module  set  within  an  enclosure  will  be  user  specified  and 
therefore  there  is  no  apriori  knowledge  of  the  mix  between  analog,  digital  and  RF 
modules,  the  heat  dissipated  by  neighboring  modules  or  the  EMI  problem  between 
neighboring  modules.  Because  of  this  it  appears  desirable  to  develop  a  single  EMI 
shielded  package  which  is  suitable  for  all  types  of  circuitry.  Such  a  conclusion  appears  to 
result  in  unnecessary  costs  to  digital  and  analog  modules,  however,  since  75  to  80%  of 
the  module  set  is  RF  and  some  analog  and  digital  modules  will  require  shielding  anyway, 
the  excess  cost  appears  to  be  minor  and  may  well  be  offset  by  a  simpler  mounting 
enclosure  design. 
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Table  2. 4. 5.8-1.  Electrical  Power  Conversion,  Control  and  Distribution 

•  All  integrated  Achitecture  3,  4,  5,  6,  7  identical 

•  Features 

Stand-alone  converter  with  family  of  coarsely  regulated  voltages 
Easy  addition  of  more  capacity  by  paralleling  modules 
Automatic  adjustment  for  changes  in  load  distribution 
Fine  regulation,  isolation,  control  in  each  user  module 
Unique  stand-alone  converters  for  unique  requirements 


29 


Table  2.4.5.10-1.  Packaging  Concept,  Architectures  3,  4,  5,  6,  7 
Preliminary  Results 

Specify  only  mechanical  and  electrical  interface 

Minimum  module  size  approximately  5x6x1  inches  j 

Desirable  Characteristics 
Low  cost 

Does  not  need  adjacent  modules  for  mechanical  support 
Easy  installation  and  removal 
In-place  access  to  test  connectors 

Adequate  shielding  to  allow  full  freedom  in  module  placement  minimizes  need 
for  transit  and  storage  protective  devices  accepts  modules  of  incremental 
!  sizes 

l 

Provisions  to  vary  cooling  air  to  each  module  independently 
Facilitates  use  of  extender  modules 
Conclusion 

Need  detailed  design  to  proceed  any  further 

2.4.5.11  PHYSICAL  CHARACTERISTICS  -  Architecture  5  has  projected  character¬ 
istics  as  follows: 

Volume  8515  cu.  in.  (4.9  cu.  ft.) 

Weight  294  lbs 

Number  of  Modules  126 

A  detailed  breakdown  is  shown  in  Table  2.4.5.11-1 

2.4.5.11(A)  SOFTWARE  -  The  software  for  Architecture  No.  5  is  assumed  to  be  the 
same  as  that  described  for  Architecture  No.  3  in  Section  2.4.3.11(A).  The  different 
control  structures  for  Architecture  No.  3  and  No.  5  appear  to  have  an  insignificant 
impact  on  the  amount  of  software  development. 


2-130 


Table  2.4.5.11-1.  Breakdown  of  Physical  Characteristics,  Architecture  5 


— 

VOLUME 

WEIGHT 

NUMBER 

OF 

MODULES 

RF  Conversion 

4,480 

174 

88 

Signal  Bus 

75 

7 

8 

Signal  Processor 

510 

14 

14 

BITE 

30 

1 

1 

Power  Supply 

1,800 

36 

6 

Frequency  Reference 

120 

2 

2 

Command  Bus 

200 

7 

7 

Enclosures 

1,300 

53 

Total 

8,515 

294 

126 

2.4.5.12  PERFORMANCE  CHARACTERISTICS  -  The  performance  characteristics  of 
Architecture  5  are  slightly  better  than  that  of  Architecture  3.  This  is  because  Ar¬ 
chitecture  5  has  eliminated  the  FDM  bus.  This  results  in  receiver  channels  which  are  less 
susceptible  to  crosstalk  between  channels  and  a  transmit  signal  which  exhibits  a  lower 
noise  pedestal.  Other  aspects  of  the  performance  characteristics  and  signal  handling 
capabilities  are  essentially  identical  to  Architecture  3. 

2.4.5.13  SENSITIVITY  ANALYSIS  -  Architecture  5  is  essentially  the  same  as  Archi¬ 
tecture  3  except  portions  of  the  FDM  signal  bus  have  been  eliminated  and  the  command 
subsystem  has  been  restructured  to  a  hierarchical  approach.  The  performance/cost 
trade-offs  which  were  applicable  to  Architecture  3  are  also  applicable  to  Architecture  5. 
The  number  of  modules  used  in  Architecture  5  has  been  reduced  to  126  however  the 
number  of  different  designs  remains  at  39,  the  same  as  for  Architecture  3. 

2.4.5.14  RISK  ASSESSMENT  -  The  risk  of  Architecture  5  is  less  than  that  of  Ar¬ 
chitecture  3  as  described  in  paragraph  2.4.3.14  since  the  wideband  FDM  bus  has  been 
eliminated  and  along  with  it  a  source  of  potential  cross  coupling  of  signals. 

2.4.5.15  ECONOMIC  ANALYSIS  -  Table  2.4.5.15-1  shows  a  breakdown  of  the  LCC  for 
Architecture  5. 

This  architecture  projects  as  costing  3.8%  less  than  Architecture  3.  The  major  source  of 
this  saving  occurs  in  the  signal  bus  subsystem  where  the  FDM  bus  was  eliminated  but  the 
TDM  bus  retained.  The  reduction  in  module  count  reflects  minor  improvement  in  the 
BITE,  power  supply,  and  command  bus  costs. 
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Table  2.4.5.15-1.  LCC  Breakdown 


SUBSYSTEM 

COST 

%  OF  HARDWARE 

Antenna 

13.8 

10.6% 

RF  Conversion 

70.9 

57.0% 

Signal  Bus 

0.8 

0.6% 

Signal  Processing 

8.3 

6.7% 

BITE 

4.3 

3.5% 

Power  Supply 

14.3 

11.0% 

Frequency  Reference 

1.9 

1.5% 

Command  Bus 

6.6 

5.3% 

Enclosure 

3.2 

2.6% 

Hardware  Total 

124.1 

Software  Total 

10.7 

Logistics  Total 

43.3 

LCC  Total 

178.  IK 

Per  System 

2.4.6  MFBARS  ARCHITECTURE  NO.  6 

Architecture  No.  6  is  a  totally  integrated  MFBARS  configuration.  This  architecture  is 
intended  to  have  the  equivalent  functions,  capability  and  performance  of  Architecture 
No.  1  through  No.  5.  Table  2.4. 3-1  lists  the  functions  to  be  performed  by  these  archi¬ 
tectures. 

This  architecture  consists  of  antennas,  receivers,  transmitters,  signal  distribution  buses, 
signal  processors,  a  system  controller  and  data/control  buses  as  shown  in  Figure  2.4.6- 1. 
This  architecture  is  similar  to  Architecture  No.  3.  The  difference  is  in  the  antenna/RF 
conversion  partitioning.  Antennas  are  used  for  either  receive  or  transmit  and  not  for 
both  simultaneously.  This  eliminates  diplexers  which  tend  to  degrade  receive 
performance  during  transmission  on  the  same  antenna.  Isolation  between\he  antenna 
used  for  transmission  and  the  one  used  for  reception  is  obtained  by  the  physical  distance 
between  the  antennas.  This  is  discussed  further  in  Section  2. 4. 6.1. 

2. 4.6.1  ANTENNA  CONFIGURATION  -  A  significantly  different  antenna  configura¬ 
tion  for  MFBARS  Architecture  number  6  is  used.  As  described  before  a  single  GPS  adap¬ 
tive  array  is  used.  Both  SEEK  TALK  and  JT1DS  adaptive  antennas  are  single  bottom 
fuselage  installations.  In  addition  a  combination  UHF/L-band  blade  antenna  is  used  for 
transmission  only,  one  top  fuselage  and  one  on  the  bottom  fuselage.  The  major  change  is 
the  use  of  two  each  VHF/UHF  combination  antennas  on  the  top  and  bottom  fuselage. 
This  accommodates  the  requirement  to  receive  3  simultaneous  signals  at  UHF 
frequencies  and  circumvents  the  need  for  multiplexer  development,  considered  a  difficult 
task. 
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Figure  2. 4.6-1.  MFBARS  Architecture  No.  6 
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2.4.6. 2  RF  CONVERSION  -  Table  2. 4. 6. 2-1  lists  the  major  characteristics  of  the 
module  set  which  was  developed  to  meet  the  requirements  of  Architecture  6.  The  major 
impetus  behind  Architecture  6  was  to  make  maximum  use  of  projected  antenna  integra¬ 
tion  thus  reducing  the  number  of  antenna  apertures.  In  addition  some  modules  which 
were  separate  in  Architecture  3  were  combined  in  order  to  achieve  cost  and  packaging 
advantage.  All  of  these  appear  to  be  within  the  technology  capability.  Table  2. 4. 6.2-2  is 
a  detailed  breakdown  of  the  module  set  and  indicates  some  of  their  more  important 
characteristics. 

2. 4.6. 3  WIDEBAND  PROCESSOR  -  See  Section  2.4.3.3. 

2.4. 6. 4  NARROWBAND  SIGNAL  PROCESSORS  -  See  Section  2.4.3.4. 

2.4.6.5  INTERNAL  SIGNAL  AND  DATA  DISTRIBUTION  -  Architectures  3  and  6 
feature  4  separate  redundant  buses  as  described  in  Table  2. 4. 6. 5-1.  Prior  to  coupling  the 
signals  onto  the  receive  bus  they  are  normalized  by  AGC  to  a  level  of  about  -10  dBm  in 
order  to  minimize  crosstalk  between  channel  and  to  assure  that  the  harmonics  of  the 
70  MHz  input  that  are  created  in  the  up  conversion  process  will  be  sufficiently  low  level 
that  they  will  not  present  problems.  The  losses  associated  with  conversion  filtering  and 
coupling  are  about  54  dB;  however,  there  is  sufficient  gain  to  prevent  sensitivity 
degradations. 

The  transmit  signals  are  coupled  onto  the  transmit  FDM  bus  at  a  higher  level  using  very 
high  level  mixers  so  as  to  minimize  the  transmitted  noise  pedestal. 

2. 4.6. 6  CONTROL  STRUCTURE  -  The  control  structure  for  Architecture  No.  6  is  the 
same  as  for  Architecture  No.  3  which  is  described  in  Section  2. 4. 3.6. 

2. 4.6. 7  EXTERNAL  SIGNAL/DATA  INTERFACES  -  The  external  signal/data  inter¬ 
faces  for  Architecture  No.  6  are  the  same  as  those  described  for  Architecture  No.  3  in 
Section  2. 4. 3. 7. 

2. 4.6.8  ELECTRICAL  POWER  CONVERSION  CONTROL  AND  DISTRIBUTION  -  A 
common  form  of  electrical  power  subsystem  has  been  used  for  all  integrated  Architec¬ 
tures  3,  4,  5,  6  and  7.  Table  2. 4. 6. 8-1  summarizes  the  more  important  characteristics  of 
the  proposed  architecture.  While  the  basic  concept  was  developed  using  Reference  1  as  a 
starting  point  it  has  features  which  encourage  but  do  not  require  users  to  employ  a 
family  of  standard  voltages.  Furthermore  it  addresses  the  problems  of  bus  protection, 
load  control,  load  sharing  and  distribution  line  drop  and  EMI  pickup  which  were  not  fully 
considered  in  Reference  1  since  some  of  these  problems  are  unique  to  a  MFBARS 
approach. 


2.4.6.10  PACKAGING  CONCEPT  -  Schedule  and  funding  limitations  have  prevented  a 
complete  evolution  of  a  packaging  concept;  however,  some  preliminary  conclusions  and 


*AFAL  Technical  Report  AFAL-TR-78-59,  Feb.  78. 
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Table  2. 4. 6. 2-2.  RF  Conversion,  Architecture  No.  6 


MODULE  NAME  QTY.  COST  WEIGHT  VOL.  POWER 


11 

VHF/UHF  Preamp 

3 

2,866 

6.0 

90 

10.5 

12 

L  Band  Preamp  Wide 

3 

2,121 

4.5 

90 

9.0 

13 

UHF  Preamp 

1 

684 

1.5 

30 

3.5 

14 

L  Band  Preamp  Nar. 

2 

1,728 

3.0 

60 

7.0 

21 

Multiband  downconverter 

17 

13,254 

42.5 

763 

85.0 

31 

Multiband  Exciter 

3 

2,850 

6.0 

135 

13.5 

41 

VHF/UHF  Power  Amp 

2 

2,814 

10.0 

240 

50.0 

42 

HF  Power/Preamp 

1 

1,716 

12.0 

150 

110.0 

43 

L  Band  Power  Amp 

1 

3,126 

11.0 

150 

100.0 

2 

GPS  Weighting 

2 

10,400 

16.0 

420 

20.0 

9 

L  Band  Weighting 

1 

5,500 

12.0 

360 

15.0 

16 

UHF  Weighting 

1 

6,300 

8.0 

210 

10.0 

61 

UHF/L  Band  Multiplexer 

2 

1,061 

6.0 

180 

0 

62 

UHF/L  Band  Diplexer 

2 

549 

2.0 

30 

0 

6 

GPS  L.O. 

1 

750 

1.0 

30 

6.0 

10 

Fast  Hop  Synth. 

2 

2,350 

4.0 

120 

20.0 

11 

Slow  Hop  Synth. 

10 

7,650 

20.0 

600 

40.0 

JI 

GPS  PN  Mod 

_5 

3,300 

6.3 

150 

15.0 

18 

62 

$69,019 

171.8 

3,808 

514.5 

different 

Total 

Total 

lbs 

cu  in 

watts 

desirably  characteristics  are  contained  in  Table  2.4.6.10-1.  The  Hughes  packaging 
concept  is  a  good  starting  point  for  the  final  package;  however,  it  appears  that  some 
modifications  may  be  desirable  to  retain  full  flexibility  of  the  MFBARS  approach.  With 
MFBARS  the  module  set  within  an  enclosure  will  be  user  specified  and  therefore  there  is 
no  a  priori  knowledge  of  the  mix  between  analog,  digital  and  RF  modules,  the  heat 
dissipated  by  neighboring  modules  or  the  EMI  problem  between  neighboring  modules. 
Because  of  this  it  appears  desirable  to  develop  a  single  EMI  shielded  package  which  is 
suitable  for  all  types  of  circuitry.  Such  a  conclusion  appears  to  result  in  unnecessary 
costs  to  digital  and  analog  modules;  however,  since  75  to  80%  of  the  module  set  is  RF 

2 

Draper  Lab.  Report,  April  1978,  Vol.  1  "GPS/JTIDS/IFF  Integration  Study”. 
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Table  2. 4. 6.5-1.  Internal  Signal/Data  Distribution,  Architectures  3  and  6 

Four  Separated  Redundant  Buses 

•  Combination  TDM/FDM  Receive  Bus 

TDM  of  narrowband  signals  with  70  MHz  carrier 
FDM  of  wideband  signals  by  upconverting  to  UHF 

•  FDM  Transmit  Bus  by  upconverting  to  UHF 

•  General  Purpose  Command/Data  Bus 

•  High  Speed  Command  Bus  for  time  critical  commands 
Each  module  addressed  directly  from  Central  Processor 


Table  2. 4. 6. 8-1.  Electrical  Power  Conversion,  Control  and  Distribution 

•  All  Integrated  Architectures  3,  4,  5,  6,  7  Identical 

•  Features 

Standalone  converter  with  family  of  coarsely  regulated  voltages 
Easy  addition  of  more  capacity  by  paralleling  modules 
Automatic  adjustment  for  changes  in  load  distribution 
Fine  regulation,  isolation,  control  in  each  user  module 
Unique  standalone  converters  for  unique  requirements 
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Table  2.4.6.10-1.  Packaging  Concept,  Architectures  3,  4,  5,  6,  7 


Preliminary  Results 

Specify  only  mechanical  and  electrical  interface 
Minimum  module  size  approximately  5x6x1  inches 
Desirable  Characteristics 
Low  cost 

Does  not  need  adjacent  modules  for  mechanical  support 
Easy  installation  and  removal 
In  place  access  to  test  connectors 

Adequate  shielding  to  allow  full  freedom  in  module  placement 
Minimizes  need  for  transit  and  storage  protective  devices 
Accepts  modules  of  incremental  sizes 
Provisions  to  vary  cooling  air  to  each  module  independently 
Facilitates  use  of  extender  modules 
Conclusion 

Need  detailed  design  to  proceed  any  further 

and  some  analog  and  digital  modules  will  require  shielding  anyway  the  excess  cost 
appears  to  be  minor  and  may  well  be  offset  by  a  simpler  mounting  enclosure  design. 

2.4.6.11  PHYSICAL  CHARACTERISTICS  -  Architecture  6  has  projected  characteris¬ 
tics  as  follows: 

Volume  7973  cu  in.  (4.5  cu  ft) 

Weight  304  lbs 

Number  of  modules  109 

A  detailed  breakdown  is  shown  in  Table  2.4.6.11-1. 

2.4.6.11(A)  SOFTWARE  -  The  software  for  Architecture  No.  6  is  the  same  as  that 
described  for  Architecture  No.  3  in  Section  2.4.3.11(A). 


Table  2.4.6.11-1.  Breakdown  of  Physical  Characteristics,  Architecture  6 


VOLUME 

WEIGHT 

NUMBER 

OF 

MODULES 

RF  Conversion 

3608 

172 

62 

Signal  Bus 

405 

19 

17 

Signal  Processor 

510 

14 

14 

Bite 

30 

1 

1 

Power  Supply 

1800 

36 

6 

Frequency  Reference 

120 

2 

2 

Command  Bus 

200 

7 

7 

Enclosures 

1300 

53 

Total 

7973 

304 

109 

2.4.6.12  PERFORMANCE  CHARACTERISTICS  -  All  aspects  of  the  performance 
characteristics  of  Architecture  6  are  identical  to  that  of  Architecture  3  except  that 
Architecture  6  has  a  very  slight  increase  in  its  rate  of  performance  degradation  as  a 
result  of  failures  because  larger  module  increments  are  used.  This  increased 
susceptibility  to  failure  could  easily  be  overcome  by  adding  redundant  modules. 
Architecture  6  does  have  potential  performance  advantage  relative  to  receive  while 
transmit  capability.  All  antennas  except  the  HF  antenna  are  configured  as  separate 
receive  and  transmit  aperatures.  This  gives  a  good  chance  to  simultaneously  receive  and 
transmit  in  the  same  band,  provided  suitable  aircraft  locations  can  be  found  to  provide 
the  necessary  antenna  isolation. 

2.4.6.13  SENSITIVITY  ANALYSIS  -  Architecture  6  is  configured  using  a  set  of  109 
modules  of  34  different  designs.  This  reduction  in  the  number  of  designs  was  made 
possible  by: 

a.  Combing  the  VHF,  UHF  amplifier  into  a  single  unit 

b.  Combining  the  GPS/L-Band  preamplifier  into  a  single  unit 

c.  Combining  the  VHF,  UHF  preamplifiers  into  a  single  unit 

While  these  changes  provide  meaningful  reductions  in  system  cost  they  do  not  solve  any 
of  the  major  cost/performance  trade-offs  as  discussed  in  paragraph  2.4.3.13  and  these 
trade-offs  apply  to  Architecture  6  also. 

The  Architecture  6  which  features  separate  transmit  and  receive  antennas  is  particularly 
suited  to  use  as  a  pulse  radar  altimeter.  Typically,  0  to  5000  feet  altimeters  are  built 
using  100  watt  peak  pulse  transmitters  at  4.3  GHz  with  a  50  ns  pulse  width  and  a  receiver 
having  a  10  dB  noise  figure  and  20  MHz  of  information  bandwidth.  To  achieve  range 
down  to  0  feet  it  is  necessary  to  hold  the  antenna  isolation  to  greater  than  90  dB.  If  such 
a  system  were  implemented  at  L  band  less  antenna  isolation  would  be  required  because  of 
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reduced  attenuation  to  the  desired  reflection.  Even  if  the  required  antenna  isolation 
were  not  possible  to  allow  implementation  of  a  0  feet  altimeter  it  would  still  be  feasible 
to  implement  one  down  to  about  50  feet  by  blanking  the  receiver  through  AGO  action 
during  the  transmit  cycle.  The  extra  cost  to  implement  such  a  system  is  only  in  the 
signal  processing  hardware  while  the  cost  of  a  military  altimeter  is  in  the  8  to  10K  range. 

2.4.6.14  RISK  ASSESSMENT  -  The  module  set  of  Architecture  6  was  created  using  the 
module  set  of  Architecture  3  and  combining  certain  modules.  This  represents  a  slightly 
increased  risk,  however,  it  is  obviously  possible  to  fall  back  to  the  Architecture  3 
position  as  described  in  paragraph  2.4.3.14. 

2.4.6.15  ECONOMIC  ANALYSIS  -  Table  2.4.6.15  shows  a  breakdown  of  the  LCC  for 
Architecture  6. 

In  this  architecture  the  increased  cost  of  using  integrated  antenna  structures  are  more 
than  offset  by  the  resultant  savings  in  the  RF  conversion  modules. 

Furthermore,  the  drop  in  overall  module  count  relative  to  Architecture  3  reflects  into  a 
corresponding  reduction  in  the  BITE,  power  supply  and  command  subsystems.  Overall, 
this  architecture  projects  as  costing  4.2%  less  than  Architecture  3. 


Table  2.4.6.15.  LCC  Breakdown 


SUBSYSTEM 

COST 

%  OF  HARDWARE 

Antennas 

16.1 

13  % 

RF  Conversion 

63.8 

52  % 

Signal  Bus 

6.7 

5.4% 

Signal  Processing 

8.3 

6.7% 

BITE 

3.8 

3.2% 

Power  Supply 

13.6 

11  % 

Frequency  Reference 

1.9 

1.5% 

Command  Bus 

6.1 

4.9% 

Enclosures 

3.2 

2.6% 

Hardware  Total 

123.5 

Software  Total 

10.7 

Logistics  Total 

43.1 

LCC  Total 

177.3 

K  per  System 
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2.4.7  MFBARS  ARCHITECTURE  NO.  7  -  Architecture  No.  7  is  a  totally  non- 
integrated  MFBARS  configuration  similar  to  Architecture  No.  1.  The  difference  between 
Architecture  No.  7  and  No.  1  is  that  Architecture  No.  7  utilizes  common  modules  for  all 
of  the  functions  where  practical.  Architecture  No.  1  assumes  that  the  equipment  units 
that  implement  each  communication  function  is  developed  separately  and  no  common 
modules  are  used. 

A  block  diagram  of  Architecture  No.  7  is  shown  in  Figure  2.4.7-1.  The  main  features  of 
the  architecture  are  listed  in  Table  2.4. 7-1. 

2.4.7. 1  ANTENNA  CONFIGURATION  -  The  antenna  configuration  assumed  for 
Architecture  No.  7  is  the  same  as  that  of  Architecture  No.  3  as  described  in  Section 
2. 4. 3.1. 


2. 4. 7.2  RF  CONVERSION  -  Architecture  No.  7  features  a  dedicated  configuration 
employing  standard  modules  as  building  blocks  and  exhibits  major  characteristics  as 
described  in  Table  2. 4. 7. 2-1.  It  is  important  to  note  that  the  module  set  of  Architecture 
No.  3  which  was  used  in  generating  Architecture  No.  7  is  not  the  optimum  assuming  that 
the  set  is  not  required  to  be  compatible  with  both  the  dedicated  and  time-shared 
configuration.  While  an  optimum  set  for  Architecture  No.  7  may  show  cost  advantage 
relative  to  a  dedicated  Architecture  No.  1,  it  appears  that  any  attempt  to  use  standard 
multipurpose  modules  must  result  in  increased  size  and  weight  assuming  equal  funds  and 
design  capability  are  applied  to  the  designs.  Table  2. 4. 7. 2-2  shows  a  detailed  breakdown 
of  the  module  set  used  in  Architecture  No.  7. 

2.4.7. 3  WIDEBAND  PROCESSOR  -  See  Section  2.4.3.3. 

2.4. 7. 4  NARROWBAND  SIGNAL  PROCESSORS  -  See  Section  2.4.3. 4. 


Table  2. 4.7-1.  Architecture  No.  7  Features 


•  Equivalent  to  Dedicated  System 

•  Constructed  From  Standard  Module  Set  of  Architecture  3 

•  Module  Set  Not  Optimum  for  This  Architecture 

•  Provides  Good  Basis  for  Evaluating  Impact  of  Standard  Modules  by  Comparing  With 
Architecture  1 

•  Provides  Good  Basis  for  Evaluating  Impact  of  Time-sharing  Modules  by  Comparing 
With  Architecture  3 
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Table  2. 4.7. 2-1.  Architecture  No.  7,  RF  Conversion 


•  Employs  module  set  from  Architecture  No.  3 

•  Uses  156  modules  of  23  types 

•  A  more  cost-effective  set  of  modules  could  be  developed  for  Architecture 
No.  7,  however,  care  must  be  taken  to  insure  that  a  time-shared  configuration 
would  not  be  excessively  penalized. 

•  Employs  no  time-sharing  of  modules  between  systems 


2. 4.7.5  INTERNAL  SIGNAL/DATA  DISTRIBUTION  -  This  architecture  does  not 
utilize  buses  for  internal  signal/data  distribution.  Each  function  is  independent  and 
dedicated  cables  and  wiring  are  used  as  in  Architecture  Nos.  1  and  2. 

2.4. 7.6  CONTROL  STRUCTURE  -  We  assumed  dedicated  displays  and  controls  similar 
to  those  in  current  use.  The  cost  of  these  dedicated  displays  and  controls  is  not 
considered  because  the  displays  and  controls  for  the  integrated  MFBARS  architectures 
(Nos.  3  through  6)  are  implemented  by  DAIS  and  that  cost  is  not  included  in  our  study. 

2. 4.7.7  EXTERNAL  SIGNAL/DATA  INTERFACES  -  Architecture  No.  7  assumes  hard¬ 
wire  dedicated  interfaces  with  the  intercom,  display/control  units  and  with  a  computer 
for  the  data  interface. 

2.4. 7.8  ELECTRICAL  POWER  CONVERSION  CONTROL  AND  DISTRIBUTION  -  A 
common  form  of  electrical  power  subsystem  has  been  used  for  all  integrated  Architec¬ 
ture  Nos.  3,  4,  5,  6  and  7.  Table  2. 4.7. 8-1  summarizes  the  more  important  charac¬ 
teristics  of  the  proposed  architecture.  While  the  basic  concept  was  developed  using 
reference  1  as  a  starting  point,  it  has  features  which  encourage  but  does  not  require 
users  to  employ  a  family  of  standard  voltages.  Furthermore,  it  addresses  the  problems  of 
bus  protection,  load  control,  load  sharing,  and  distribution  line  drop  and  EMI  pickup  which 
were  not  fully  considered  in  reference  1  since  some  of  these  problems  are  unique  to  a 
MFBARS  approach. 

2.4.7.10  PACKAGING  CONCEPT  -  Schedule  and  funding  limitations  have  prevented  a 
complete  evolution  of  a  packaging  concept,  however,  some  preliminary  conclusions  and 
desirable  characteristics  are  contained  in  Table  2.4.7.10-1.  The  Hughes  packaging 
concept1  is  a  good  starting  point  for  the  final  package,  however,  it  appears  that  some 
modifications  may  be  desirable  to  retain  full  flexibility  of  the  MFBARS  approach.  With 
MFBARS,  the  module  set  within  an  enclosure  will  be  user  specified  and,  therefore,  there 
is  no  a  priori  knowledge  of  the  mux  between  analog,  digital,  and  RF  modules,  the  heat 
dissipated  by  neighboring  modules  or  the  EMI  problem  between  neighboring  modules. 

Reference  1:  AFAL  Technical  Report  AFAL-TR-78-59,  Feb.  78. 

^Draper  Lab.  Report,  Apr.  78,  Vol.  1,  "GPS/JTIDS/IFF  Integration  Study" 


2-145 


Table  2.4.7.2-2.  RF  Conversion,  Architecture  No.  7 


0. 

NAME 

QTY 

COST 

WT. 

VOL. 

POWER 

1 

GPS  Preamp 

5 

1,960 

5.0 

150 

5 

2 

GPS  Weighting 

2 

10,400 

16.0 

420 

20 

3 

GPS  PN  Mod 

5 

3,300 

6.3 

150 

15 

4 

Var.  IF 

33 

15,800 

50 

990 

99 

5 

70  MHz  IF 

33 

14,950 

50 

990 

132 

6 

GPS  L.O. 

1 

750 

1.0 

30 

6 

7 

L-Band  Preamp  Wide 

4 

1,350 

4.0 

120 

16 

8 

L-Band  Preamp  Narrow 

7 

2,750 

7.0 

210 

28 

9 

L-Band  Weighting 

1 

5,500 

12.0 

360 

15 

10 

!  FH  Synthesizer 

2 

2,350 

4.0 

120 

20 

11 

SH  Synthesizer 

!  26 

16,400 

52.0 

1,560 

104 

12 

Ant.  Select 

9 

2,350 

9.0 

270 

18 

14 

L-Band  TX 

4 

8,100 

36.0 

960 

360 

15 

UHF  Preamp 

5 

2,700 

6.2 

150 

15 

16 

UVHF  Weighting 

1 

6,300 

8.0 

210 

10 

17 

UVHF  TX 

2 

2,650 

4.0 

300 

24 

18 

Multiband  Exciter 

9 

5,350 

13.5 

270 

54 

19 

VHF-AM  TX 

1 

1,800 

4.0 

150 

10 

20 

VHF-FM  TX 

1 

1,700 

3.0 

120 

8 

21 

HF  TX 

1 

1,900 

6.0 

180 

80 

22 

VHF  AM  Preamp 

2 

1,600 

2.5 

60 

6 

23 

VHF  FM  Preamp 

1 

950 

1.2 

30 

3 

24 

HF  Preamp 

1 

1,000 

1.3 

30 

4 

Table  2. 4.7. 8-1.  Electrical  Power  Conversion,  Control,  and  Distribution 


•  All  integrated  Architecture  Nos.  3,  4,  5,  6,  7  identical 

•  Features: 

Stand-alone  converter  with  family  of  coarsely  regulated  voltages 
Easy  addition  of  more  capacity  by  paralleling  modules 
Automatic  adjustment  for  changes  in  load  distribution 
Fire  regulation,  isolation,  control  in  each  user  module 
Unique  stand-alone  converters  for  unique  requirements 


Table  2.4.7.10-1.  Packaging  Concept,  Architecture  Nos.  3,  4,  5,  6,  and  7 


Preliminary  Results: 

Specify  only  mechanical  and  electrical  interface 
Minimum  module  size  approximately  5x6x1  inches 
Desirable  Characteristics 
Low  cost 

Does  not  need  adjacent  modules  for  mechanical  support 
Easy  installation  and  removal 
In  place  access  to  test  connectors 

Adequate  shielding  to  allow  full  freedom  in  module  placement 
Minimizes  need  for  transit  and  storage  protective  devices 
Accepts  modules  of  incremental  sizes 
Provisions  to  vary  cooling  air  to  each  module  independently 
Facilitates  user  of  extender  modules 
Conclusion: 

Need  detailed  design  to  proceed  any  further 
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Because  of  this,  it  appears  desirable  to  develop  a  single  EMI  shielded  package  which  is 
suitable  for  all  types  of  circuitry.  Such  a  conclusion  appears  to  result  in  unnecessary 
costs  to  digital  and  analog  modules,  however,  since  75  to  80%  of  the  module  set  is  RF 
and  some  analog  and  digital  modules  will  require  shielding  any  way,  the  excess  cost 
appears  to  be  minor  and  may  well  be  offset  by  a  simpler  mounting  enclosure  design. 

2.4.7.11  PHYSICAL  CHARACTERISTICS  -  Architecture  No.  7  has  projected  charac¬ 
teristics  as  follows: 

Volume  15,870  cu  in  (9.1  cu  ft) 

Weight  509  lbs 

Number  of  modules  231 

A  detailed  breakdown  is  shown  in  Table  2.4.7.11-1. 

2.4.7.11(A)  SOFTWARE  -  Architecture  No.  7  was  assumed  to  require  the  same 
software  development  for  JTIDS,  GPS  and  SEEK  TALK  as  the  integrated  architectures. 
This  software  is  described  in  Table  2.4.7.11(A>-1. 

2.4.7.12  PERFORMANCE  CHARACTERISTICS  -  Architecture  7  has  performance 
characteristics  and  signal  handling  characteristics  identical  to  those  of  Architecture  1 
since  it  is  only  a  dedicated  architecture  implemented  with  standard  modules. 


Table  2.4.7.11-1.  Breakdown  of  Physical  Characteristics,  Architecture  7 


VOLUME 

WEIGHT 

NUMBER 

OF 

MODULES 

RF  Conversion 

7,730 

302 

156 

Signal  Bus 

0 

0 

0 

Signal  Processor 

1,890 

53 

S3 

BITE 

0 

0 

0 

Power  Supply 

3,630 

66 

11 

Frequency  Reference 

420 

11 

11 

Command  Bus 

0 

0 

0 

Enclosures 

2,200 

77 

Total 

15,870 

509 

231 

8 


2.4.7.13  SENSITIVITY  ANALYSIS  -  Architecture  7  was  configured  using  231  modules 
of  34  different  designs.  The  module  set  used  was  that  of  Architecture  3;  however,  since 
this  is  a  dedicated  architecture  the  modules  associated  with  the  signal  bus,  BITE,  and 
command  bus  were  not  required  with  a  corresponding  reduction  in  the  number  of 
deferent  designs.  All  of  the  performance/cost  tradeoffs  which  are  applicable  to 
Architecture  3  are  applicable  here. 

2.4.7.14  RUSH  ASSESSMENT  -  The  module  set  of  Architecture  7  is  identical  to  that 
of  Architecture  3  minus  the  central  command  and  control.  Thus  the  risk  will  be  slightly 
less  than  that  of  Architecture  3. 

2.4.7.15  ECONOMIC  ANALYSIS  -  Table  2.4.7.15  shows  a  breakdown  of  the  LCC  for 
Architecture  7. 

Overall  this  architecture  is  significantly  more  expensive  than  Architecture  3.  Major 
increases  are  evident  in  the  RF  conversion,  signal  processing  and  power  supply 
subsystems  where  the  possibility  of  time  and  parallel  sharing  are  not  used.  Overall  this 
architecture  projects  as  costing  31%  more  than  Architecture  3.  Despite  the  failure  to 


Table  2.4.7.15.  LCC  Breakdown 


SUBSYSTEM 

COST 

%  OF  HARDWARE 

Antenna 

13.8 

7.2% 

RF  Conversion 

95.7 

50% 

Signal  Bus 

0 

0 

Signal  Processing 

24.9 

12.8% 

BITE 

8.0 

4.1% 

Power  Supply 

25.5 

13.2% 

Frequency  Reference 

7.9 

4.0% 

Command  Bus 

7.5 

3.8% 

Enclosures 

4.1 

2.1% 

Hardware  Total 

191.5 

Software  Total 

6.3 

Logistics  Total 

46.0 

LCC  Total 


243.8 


K  per  System 


exploit  the  power  of  time-sharing  this  architecture  projects  as  costing  15%  less  than  the 
unique  dedicated  Architecture  1  with  almost  all  of  these  saving  as  a  result  of  reduced 
spares  and  logistics  costs. 
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3.  CRITERIA  FOR  SELECTING  MFBARS  ARCHITECTURE 


In  selecting  the  criteria  for  evaluating  the  various  MFBARS  architectures  it  is  necessary 
to  expand  the  normal  list  of  criteria  to  include  those  characteristics  which  are  unique  to 
the  MFBARS  architecture  concept.  In  particular  the  flexible  standard  module  approach 
must  be  rated  on  its  ability  to  put  new  concepts  on  the  flight  line  in  an  expeditious  and 
cost-effective  manner,  to  upgrade  specific  standard  modules  of  an  existing  system 
without  affecting  other  modules,  to  provide  the  airframe  manufacturer  with  small 
modules  which  are  easily  integrated  into  the  airframe  and  to  provide  the  pilot  with 
better  mission  effectiveness  through  graceful  degradation  and  a  unified  approach  to 
BITE.  These  considerations  have  been  added  to  the  normal  list  of  rating  elements,  i.e., 
cost,  size,  weight,  etc.  to  arrive  at  our  final  rating  criteria. 


3.1  SELECTED  CRITERIA 

The  following  list  and  description  of  rating  criteria  were  selected  as  being  a  compromise 
between  a  fully  exhaustive  but  cumbersome  rating  set  and  a  simple,  easy  to  use  set  which 
does  not  provide  necessary  insight  into  the  differences  between  architectures 

Rating  Element  Discussion 

LCC  This  rating  covers  all  acquisition  and  mainte¬ 

nance  costs  for  the  MFBARS  system. 

Size  This  rating  element  impacts  not  only  the  initial 

cost  of  designing  the  airframe  but  the  opera¬ 
tional  costs  of  flying  since  it  displaces  possible 
stores. 


Weight 


Upgrade  Ability 


Power  Consumption 


This  element  impacts  initial  installation  costs 
and  flight  costs  since  the  fuel  area  required  to 
carry  the  weight  displaces  possible  stores. 

This  unique  characteristics  of  the  MFBARS 
approach  is  of  great  significance  not  only  in  its 
ability  to  reduce  acquisition  cost  of  new  or 
upgraded  capability  but  in  the  ability  to  quickly 
counter  new  mission  requirements.  This  cri¬ 
terion  also  considers  the  ability  of  the  architec¬ 
ture  to  incorporate  new,  improving  tech¬ 
nologies. 

Relative  to  the  total  power  drawn  by  the 
airframe  avionics  the  MFBARS  system  is  only  a 
small  fraction.  This  rating  element  appears  to 
be  of  great  importance  only  if  it  impacts  the 
normal  airframe  cooling  system  because  of 
extreme  high  density  heat  loads. 


3-1 


Detailed  System  Performance  All  MFBARS  concepts  considered  should  have 

detailed  performance  characteristics  which  are 
quite  comparable  to  the  dedicated  equipment. 
Architectures  with  gross  degradation  were  not 
considered.  Thus  this  rating  will  have  little 
effect  on  mission  effectiveness. 

Installation  Flexibility  The  MFBARS  concept  uses  standard  small  mod¬ 

ules  which  are  grouped  in  enclosures  to  form 
working  systems.  There  is  no  requirement  that 
all  of  the  modules  of  a  given  system  be 
together.  In  general  small  modules  will  allow 
more  installation  flexibility. 

Graceful  Degradation  Since  many  modules  which  comprise  the 

MFBARS  system  are  time-shared.  It  is  impor¬ 
tant  to  consider  the  impact  of  single  point 
failures  on  avionics  capability.  In  general, 
failure  of  a  MFBARS  module  causes  loss  of 
simultaneous  signal  handling  speed  not  loss  of  a 
specific  capability. 

Risk  This  rating  factor  is  not  nearly  as  important  in 

the  MFBARS  approach  as  it  is  in  a  dedicated 
approach.  The  ability  to  easily  upgrade  specific 
areas  without  affecting  other  modules  provides 
a  cost  and  schedule  effective  means  of  over¬ 
coming  areas  where  risk  did  not  pay  off. 

Antenna  Installation  The  cost  and  performance  degradation  of  both 

the  avionics  and  airframe  as  a  result  of  antenna 
installation  can  be  quite  severe  for  high  perfor¬ 
mance  aircraft.  The  ability  to  minimize  drag 
while  enhancing  avionics  performance  is  an 
important  rating  criteria. 


3.2  WEIGHTING  OF  CRITERIA 


The  relative  weighting  of  each  of  the  rating  elements  is  one  area  where  significant 
controversy  is  likely  to  exist.  Many  of  these  differences  are  based  on  real  world  con¬ 
siderations  which  are  not  only  illogical  but  which  vary  with  the  political  and  international 
situation.  Based  on  past  avionics  integration  and  maintenance  experience  at  our 
Fort  Worth  and  Electronics  Divisions  we  arrived  at  the  following  recommended  weighting 
factors: 


LCC 

25% 

Weight 

15% 

Size 

15% 

Upgrade  Ability 

15% 

Power 

5% 

Detailed  Performance 

5% 

Installation  Flexibility 

5% 

Graceful  Degradation 

5% 

Risk 

5% 

Antenna  Installation 

5% 

100% 


3.3  COMPARISON  OF  MFBARS  ARCHITECTURES 

After  selecting  and  weighing  the  various  MFBARS  weighting  elements  the  only  remaining 
task  is  to  rate  the  various  architectures  relative  to  each  element.  Since  obviously  bad 
architectures  have  been  screened  out  prior  to  final  consideration,  it  is  expected  that  the 
differences  between  architectures  would  fall  into  the  "slightly  better"  category  for  many 
of  the  weighting  elements.  Because  of  this  the  differences  were  rated  on  a  "log"  type 
scale  in  order  to  distinguish  between  architectures.  In  assigning  the  rating  the  best 
architecture  has  been  assigned  a  1.0  rating  and  all  others  ranked  relative  to  1.0. 

3.4  SELECTION  OF  THE  MOST  PROMISING  ARCHITECTURE 

Table  3.3-1  shows  the  results  of  the  comparison  of  the  various  MFBARS  architectures. 
Although  5  different  architectures  are  compared,  Architectures  4  and  5  are  only  minor 
variations  of  Architecture  3  and  similar  variations  could  be  applied  to  Architecture  6 
with  corresponding  effect  on  the  final  rating.  Thus  it  appears  desirable  to  compare  the 
results  of  Architectures  3,  6,  and  7  directly  and  then  consider  the  impact  of  variations 
4  and  5. 

As  seen  from  Table  3.3-1  the  final  ratings  of  the  three  major  architectural  variations 
are: 


Architecture  Rating 


6  98.10 

3  94.05 

7  75.25 
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Table  3.3-1.  Comparison  of  MFBARS  Architectures 


Total  Rating  100  94.05  90.9  97.7  98.1  75.25 


—  r- 


it  f*1* 


The  Architecture  4  modification  which  could  be  applied  to  either  Architecture  3  or  6 
would  result  is  a  poorer  overall  rating  by  about  3.15%.  Similarly  the  Architecture  5 
modification  would  result  in  a  better  overall  rating  of  about  3.65%.  It  is  important  to 
note  that  with  the  MFBARS  modular  concept  the  basic  Architectures  3  and  6  and  then 
modifications  4  and  5  are  not  mutually  exclusive. 

This  analysis  indicates  that  the  Architecture  6  is  the  best  form  which  has  been  identified 
so  far.  This  architecture  features  the  combining  of  some  individual  modules  of 
Architecture  3  into  larger  modules  and  separate  transmit  and  receive  antennas  with 
multiband  frequency  coverage  in  some  antennas. 

Time  and  funding  limitations  have  prevented  further  extension  of  this  concept  into  the 
more  risky  areas,  however  certain  opportunities  exist  to  further  combine  modules.  These 
opportunities  include: 

a.  A  single  multielement  array  weighting  module 

b.  A  single  synthesizer  which  provides  GPS  stability,  fast  hop  switching  speed  and 
slow  hop  switching  increments 

c.  Larger  module  increments  in  the  signal  processors 

The  feasibility  and  effectiveness  of  these  combined  modules  should  be  explored  in  the 
next  phase. 
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4.  ECONOMIC  EVALUATION 


4.1  INTRODUCTION  AND  SUMMARY 

Economic  analysis  of  MFBARS  architectures  was  initiated  using  the  models  cited  in 
Figure  4.1-1.  PRICE  is  an  acronym  for  Programmed  Review  of  Information  for  Costing 
and  Evaluation.  There  are  three  models:  PRICE  83B  for  hardware  development  and 
production  costs;  PRICE  LI  for  support  cost;  and  PRICE  5  for  software  cost. 

LSC-RLA  is  an  acronym  for  Logistics  Support  Cost-Repair  Level  Analysis,  which  is  an 
Air  Force  model.  The  GDE  in-house  model  is  an  existing  general  purpose  Cost- 
Availability-Spares  (CAS)  model. 

Current  status  of  the  economic  analysis  is  shown  in  Figure  4.1-2.  PRICE  models  have 
been  used  for  estimating  software  cost  and  hardware  development,  production,  and 
support  costs.  Hardware  development  and  production  cost  estimates  have  been  made  for 
each  unique  unit  (or  same  unit  with  different  quantities)  that  appears  in  one  or  more 
architectures.  PRICE  LI  was  used  for  support  cost  because  it  requires  less  effort  to  use 
than  the  LSC-RLA  model  if  PRICE  83B  has  previously  been  used  for  development  and 
production  costs.  Support  costs  have  been  estimated  for  architectures  one  (dedicated) 
and  three  (integrated).  Support  costs  for  the  other  architectures  will  be  done  in  the  next 


AAC034 


SOFTWARE 
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Figure  4.1-1.  Economic  Analysis  Approach  for  Each  Architecture 
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Figure  4.1-2.  Economic  Analysis  Status 

phase.  Outputs  from  the  PRICE  models  have  been  manually  categorized  and  extrap¬ 
olated  in  Section  3  so  that  costs  are  obtained  for  all  architectures  and  for  features  (e.g., 
power  supply,  BITE,  etc.)  within  each  architecture. 

GDE  has  the  LSC-RLA  model  on-line  on  the  IBM  370.  An  earlier  version  of  MFBARS 
architecture  one  was  run  on  both  the  PRICE  LI  and  the  LSC-RLA  model.  The  two 
support  cost  estimates  were  comparable.  The  GDE  in-house  CAS  model  will  be  used 
subsequently  in  Phase  II  for  obtaining  operational  readiness  and  mission  reliability 
estimates.  No  additional  input  data  are  required  for  CAS.  Some  shakedown  runs  have 
been  made  on  a  dedicated  architecture. 

RESULTS  -  Cost  summaries  for  Architectures  One  (Dedicated)  and  Three  (Integrated) 
are  presented  in  Table  4.1-1.  All  Architecture  Three  cost  elements  except  software  are 
lower  than  Architecture  One.  The  total  integrated  costs  are  36  percent  ($96,353,000) 
less  than  the  dedicated.  Some  evaluation  criteria  in  non-dollar  units  are  presented  in 
Table  4.1-2.  These  indicators  are  from  inputs  and  outputs  associated  with  the  economic 
evaluation. 

PRICE  CONCLUSIONS  -  The  economic  evaluation  activity  centers  about  the  PRICE 
models.  Conclusions  concerning  PRICE  are  collected  by  its  advantages  and  disad¬ 
vantages,  with  the  advantages  outweighting  the  disadvantages.  Much  of  the  disadvantage 
is  nonrecurring,  i.e.,  structuring  MFBARS  features  and  learning  PRICE  drivers.  Note 
that  PRICE  models  are  very  general,  as  there  are  numerous  built-in  (or  default)  variable 
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Table  4.1-1.  Total  Costs  for  Architectures  One  and  Three 


ARCHITECTURE  1 
DEDICATED 

ARCHITECTURE  3 
INTEGRATED 

$1000 

% 

$1000 

% 

Acquisition 

Development 
(10  systems) 

64,006 

16,278 

Production 
(1000  systems) 

117,421 

102,128 

Subtotal 

181,427 

68 

118,406 

69 

Support* 

Support  Equip 

52,749 

18,602 

Manpower 

7,012 

5,054 

Supply 

24,667 

21,087 

Supply  Adm. 

1,235 

409 

Other 

1,322 

132 

Subtotal 

32 

45,284 

26 

Hardware  Total 

163,690 

Software 

8,369 

5 

TOTAL 

268,412 

172,059 

Excludes  Antennas 

•Least  costly  of  repair  or  throwaway  for  each  unit  in  an  architecture. 


Table  4.1-2.  Some  Economic  Indicators  for  Architectures  One  and  Three 


ARCHITECTURE  1 
DEDICATED 

ARCHITECTURE  3 
INTEGRATED 

No.  item  types* 

15 

41 

Total  no.  items 

15 

138 

Total  No.  enclosures 

15 

10 

Total  weight  (lbs) 

325 

325 

Total  electronic  weight  (lbs) 

133.5 

120 

Avg.  item  electronic  weight  (lbs) 

8.9 

.87 

MTBF  (hrs) 

49 

52.9 

as  well  as  the  required  input  variables.  The  built-in  (or  default)  variables  are  to  be 
adjusted  for  the  situation  being  modeled. 

Advantages  of  PRICE: 


•  Provides  orientation  for  structuring  the  analysis 

•  Ease  of  data  file  management  and  change 

•  Widely  available  methodology  promotes  ready  transfer  of  results  as  well  as  work 
in  process 

•  Extensive  calculations  are  rapidly  and  accurately  done 
Disadvantages  of  PRICE: 

•  Time  and  effort  are  required  to  structure  MFBARS  architectures 

•  PRICE  is  designed  about  the  typical  LRU,  whereas  MFBARS  integrated 
architectures  contain  many  module  sized  packages  which  are  essentially  LRUs 

•  Large  data  files  are  required  to  identify  individually  the  modules  noted  above, 
as  well  as  special  handling  for  support  cost  and  manual  MTBF  adjustments 

•  Engineers  are  not  accustomed  to  estimating  some  PRICE  input  variables,  e.g., 
weight  of  electronics  and  engineering  complexity  factor 

PHASE  II  CONTINUATION  -  The  Phase  II  economic  evaluation  will  be  an  orderly 
continuation  of  the  Phase  I  activity. 

Continue  to  use  the  PRICE  models  for  economic  evaluation. 

Continue  to  review  the  input  data  for  consistency  and  error. 

Continue  to  review  the  output  cost  estimates  for  reasonableness. 

Refine  as  necessary  the  manner  in  which  the  PRICE  models  are  structured  for  MFBARS. 
Only  minor  adjustments  are  anticipated. 
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Complete  the  support  cost  estimates  for  all  architectures  of  interest. 

Perform  an  operational  readiness/mission  reliability  evaluation  for  all  architectures  of 
interest. 

Give  more  emphasis  to  tabulations  of  evaluation  and  cost  indicators,  i.e.,  evaluation 
criteria  in  non-dollar  units. 

4.2  DEVELOPMENT  AND  PRODUCTION  COSTS 

PRICE  83B  provides  estimates  of  hardware  acquisition  costs  (development  and  produc¬ 
tion)  during  the  conceptual  phase  of  a  program. 

This  section  includes  the  manner  in  which  PRICE  83B  was  used  for  MFBARS  evaluations 
and  a  summary  of  hardware  acquisition  costs  for  Architectures  One  (Dedicated)  and 
Three  (Integrated).  Appendix  E  contains  the  hardware  development  and  production  costs 
(only)  for  each  unique  unit  (or  same  unit  with  different  quantities)  that  appears  in  one  or 
more  architectures.  Appendix  4.B  contains  the  full  page  output  (i.e.,  Figure  4.2. 1-1 
format)  for  these  same  units. 

4.2.1  PRICE  83B  INPUTS  AND  OUTPUTS 

PRICE  83B  inputs  are  principally  physical  characteristics  of  the  design  concept.  These 
include  size,  weight,  type  of  componentry,  power  dissipation,  and  construction  type,  as 
well  as  the  prototype  and  production  quantities.  PRICE  83B  inputs  require  no  more 
detailed  level  information  than  would  be  required  for  any  valid  estimate  of  system 
engineering  and  production  costs. 

PRICE  83B  outputs  feature  recurring  and  nonrecurring  costs  for  development  and 
production  phases.  Output  costs  are  categorized  by  such  elements  as  Drafting,  Design, 
Project  Management,  Prototype,  and  Special  Tools  and  Test  Equipment.  PRICE  83B  also 
provides  an  engineering  schedule  and  a  measure  of  its  credibility.  Variations  of 
parameters  such  as  physical  features,  componentry,  percentage  of  new  design,  and 
reliability  specification  (MTBF)  can  be  quickly  assessed.  Figure  4. 2. 1-1  is  the  PRICE 
output  for  the  GPS  unit  of  MFBARS  Architecture  1.  Cost  elements  are  defined  in 
Table  4.2.1-1.  The  top  third  of  the  form  contains  the  inputs  to  the  study.  The  rest  of 
the  form  presents  the  cost  estimates,  schedules  and  estimated  cost  ranges. 

4.2.2  USING  PRICE  83B  FOR  MFBARS 

A  meaningful  level  of  effort  was  required  in  order  to  set  up  PRICE  83B  for  MFBARS 
evaluations.  Some  experience  with  PRICE  83B  was  required  for  design  engineers  to 
estimate  the  input  drivers.  Highlights  of  this  activity  are  described. 

4. 2. 2.1  DETAIL  LEVEL  DETERMINATION  -  A  basic  consideration  for  using  PRICE 
models  for  MFBARS  is  the  detail  packaging  level  that  needs  to  be  used  in  order  to  reflect 
economic  differences  between  dedicated  and  integrated  architectures.  It  is  necessary  to 
avoid  becoming  bogged  down  in  detail,  but  still  the  simulation  must  model  sufficient 
detail  to  identify  economic  differences.  PRICE  models  apparently  were  initially 
designed  for  an  input  level  of  the  traditional  electronic  black  box,  i.e.,  an  avionics  LRU 
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Figure  4.2. 1-1.  PRICES  83B  Output  Example  -  Architecture  One,  GPS  Unit 


Table  4. 2. 1-1.  PRICE  83B  Cost  Elements 


COST 

ELEMENT 

DEVELOPMENT 

PRODUCTION 

1.  Drafting 

1.  Manufacturing  draw¬ 
ings 

2.  Data  lists 

3.  Specifications 

4.  All  other  documenta¬ 
tion  required  for 
manufacture 

1.  Incorporation  of  Engineering 
Changes  (ECN)  to  drawings 

2.  Design 

1.  Development  engi¬ 
neering 

2.  Design  engineering 

3.  Normal  laboratory 
experimental  work 

4.  Normal  breadboard¬ 
ing  and  testing 

1.  Engineering/Manufacturing 
liaison  (factory  follow, 
requisition  engineering) 

3.  Systems 

1.  Effort  to  convert  user 
performance  require¬ 
ments  into  workable 
in-house  design  speci¬ 
fications 

N/A 

4.  Project 
Management 

1.  Program  Management 
and  Control 

2.  Travel  and  living 
expenses 

3.  Reliability 

4.  Maintainability 

5.  Quality  Assurance 

6.  Computer  operation 
cost 

1.  Manufacturing  Factory  follow 
costs  (Processing,  Methods 
Engineering) 

2.  All  items  in  the  Development 
column  but  production  related 

7.  Preparation  of 
in-house  reports 


f 

Table  4.2. 1-1.  PRICE  83B  Cost  Elements  (Continued) 


COST 

ELEMENT 

— 

DEVELOPMENT 

PRODUCTION 

5.  Data 

1.  Operation  and  Mainte¬ 
nance  Manuals 

2.  Spares  lists 

3.  Deliverable  drawings 

4.  Status  Reports 

5.  All  items  associated 
with  normal  DD-1423 
CDRL  requirements 
(except  software) 

1.  All  items  associated  with  nor¬ 
mal  DD-1423  CDRL  production 
requirements  (except  software) 

6.  Production 

N/A 

1.  Material,  including  handling 
costs  and  floor  shrinkage 

2.  Direct  assembly  and  test  labor 
costs  ("touch"  laDor) 

3.  Overhead  (composite) 

4.  Set-up  costs 

7.  Prototype 

1.  Prototype  material, 
including  handling  and 
floor  shrinkage 

2.  Assembly  and  test 
labor  costs 

3.  Overhead  (composite) 

4.  Qualification  costs 

N/A 

8.  Tool-Test 
Equipment 

1.  Special  tools 

2.  Special  test  equip¬ 
ment  (non-capital) 
(includes  design  of 
special  tools  and  test 
equipment) 

1.  All  items  in  the  development 
column,  but  production  related 
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or  a  drawer  from  an  electronic  rack.  Thus,  for  dedicated  architectures,  most  of  the 
functions,  i.e.,  UHF,  TACAN,  etc.,  are  each  a  single  packaging  level.  (Very  large  items 
weighing  more  than  60  pounds,  i.e.,  JTIDS,  were  subdivided  into  several  units.)  In  order 
to  better  understand  how  to  properly  model  the  integrated  architectures,  PRICE  83B 
sensitivity  studies  were  made. 

Effects  of  differences  in  the  following  PRICE  83B  inputs  were  studied: 

•  Amount  of  electronic  repetition  (DESRPE) 

•  Complexity  factor  for  electronics  (MCPLXE) 

•  Quantity  and  quantity  per  system  (QTY,  QTYSYS) 

•  Learning  curve  rate  (LCURVE) 

Abbreviations  in  parenthesis  are  the  PRICE  83B  variable  identification. 

Also,  ar  electronic  unit  was  described  for  PRICE  83B  in  two  ways.  One  description  was  a 
single  input  (i.e.,  one  PRICE  83B  box),  and  the  other  was  five  inputs  (i.e.,  five  PRICE  83B 
boxes:  an  analog  circuit  card  type,  two  digital  circuit  card  types,  an  enclosure,  and  an 
integration  and  test).  The  end  product  of  each  is  identical,  an  electronic  black  box 
consisting  of  two  each  of  the  three  circuit  card  types. 

The  following  effects  of  variations  of  the  inputs  on  costs  were  indicated: 

Development  Unit  Production 
Cost  Cost 

DESRPE  (A. 4)  Strong  Little 

MCPLXE  (A.0C5)  Little  Moderate 

QTY  (A500)  None  Strong 

LCURVE  (A.  007)  None  Moderate 

There  was  little  interaction  between  these  variables.  Development  cost  for  the  single 
input  description  was  lower  than  for  the  five  input  description. 

The  conclusion  was  that  larger  packaging  levels  which  contain  significant  amounts  of 
multiple  use  modules  must  be  broken  down  to  the  module  level.  PRICE  83B  design 
repeats  DESRPE  will  not  pick  up  unit  production  cost  savings  of  multiple  usage  items. 
Total  quantity  QTY  and  learning  curve  LCURVE  must  be  applied  individually  to  the 
multiple  usage  items.  Also,  it  is  desirable  to  identify  modules  individually  for  integrated 
architectures  (and  units  for  dedicated  architectures),  as  the  same  module  will  often 
appear  in  several  architectures.  Somewhat  higher  development  cost  for  using  more  input 
description  (i.e.,  the  five  input  description  versus  the  one  input  description)  is  reasonable 
for  this  study.  Interface  specifications  will  be  more  stringent  for  multiple  usage 
modules. 
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4.2. 2. 2  EXPERIENCE  ROLE  -  Experience  with  PRICE  83B  during  this  MFBARS  study 
indicated  that  the  input  variables  weight  of  structure  WS  and  weight  of  electronics  (WT- 
WS)  were  sensitive  for  all  costs  and  that  the  engineering  complexity  ranking  factor, 
ECMPLX,  was  sensitive  for  development  cost.  Design  engineers  are  not  accustomed  to 
working  with  these  variables. 

Also,  experience  indicated  that  the  input  variables  volume  VOL,  power  dissipation  PWR, 
and  number  of  detail  electrical  parts  CMPNTS,  have  little  or  no  effect  on  costs.  Yet 
design  engineers  are  accustomed  to  working  with  these  variables. 

Some  usage  with  PRICE  83B  by  design  engineers  is  necessary  for  them  to  make 
consistent  estimates  of  weights  and  engineering  complexity  ranking  factors.  Once  this 
learning  experience  occurs,  PRICE  83B  can  be  satisfactorily  used  for  MFBARS  studies. 
Still  it  is  unfortunate  that  volume,  power  dissipation,  and  number  of  parts  are  not 
stronger  drivers  for  PRICE  83B  cost  estimates. 

4. 2. 2. 3  ECIRP  EVALUATION  -  ECIRP  is  a  PRICE  83B  mode  that  generates  empirical 
data  sets  (i.e.,  electronic  and  structural  complexity  factors)  from  cost  experience  data 
(i.e.,  unit  cost,  quantity,  weight  of  structure,  weight  of  electronics,  etc.).  An  evaluation 
was  made  of  the  pertinence  of  ECIRP  to  the  MFBARS  study. 

Input  data  for  ECIRP  were  obtained  for  several  existing  units  of  a  dedicated 
architecture:  TACAN  ARN-118,  UHF  ARC-164,  VHF  ARC-115,  IFF  APX-101,  ILS 
ARN-108.  Electronic  complexity  factors  were  obtained  using  ECIRP.  The  units  all  exist 
and,  therefore,  are  pre-1978  technology.  A  MFBARS  ground  rule  is  that  all  architectures 
are  to  be  for  1985  technology.  There  will  be  increased  digital  functions  and  increased 
large  scale  integration  in  1985  technology  avionics  units.  Therefore,  it  is  best  to 
estimate  the  electronic  complexity  factor  for  dedicated  units  in  the  same  manner  used 
for  integrated  units.  Electronic  complexity  factors  for  all  units  were  estimated  using  the 
PRICE  reference  manual  table  for  circuit  functions  and  technology.  Also,  as  most  units 
contained  multiple  circuit  functions,  it  was  necessary  to  use  the  PRICE  PARASYN  mode. 
The  PRICE  ECIRP  mode  was  not  used  further  in  the  study. 

4.2.3  INPUT  DATA  GROUND  RULES 

Inputs  for  PRICE  83B  for  development  and  production  costs  were  obtained  as  described 
below.  Abbreviations  in  parenthesis  are  the  PRICE  83B  variable  identification.  Presence 
of  (AF)  along  with  the  abbreviation  indicates  that  the  value  used  was  suggested  by  the 
Air  Force  MFBARS  program  office. 

The  following  inputs  apply  to  each  unit  in  all  architectures: 

1000  production  units  (QTY,  QTYSYS)  (AF) 

10  prototypes  (PROTOS,  QTYSYS)  (AF) 

Level  of  electronic  integration  and  test  is  not  applicable  for  non-integrated 
Architectures  One  and  Two.  The  level  for  integrated  architectures  is  high  in  order 
to  include  the  integration  of  modules  into  enclosures  and  then  a  complete 
integration  of  all  units  within  the  entire  architecture.  Similar  for  mechanical 
integration  (INTEGE,  INTEGS) 
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50%  G&A,  IR&D,  and  fee  mark-up  (AMULTE,  AMULTM)  (AF) 

January  1985  engineering  development  start  for  most  complex  unit  (ENMTHS)  (AF) 

Development  period  to  completion  of  first  prototype  in  accordance  with  PRICE 
equation  (ENMTHP) 

Completion  of  development  requires  six  additional  months  for  most  units  or  eight  for 
complex  units  (ENMTHT) 

Production  start  based  on  completion  of  development  of  most  complex  unit.  All 
units  in  each  architecture  have  the  same  production  start  (PRMTHS) 

Production  completion  as  recommended  by  PRICE  83B  (PRMTHP) 

Learning  curve  rate  in  accordance  with  PRICE  83B  and  as  follows  (LCURVE): 

Quantity 

QTY  Assembly  Description 


I, 000  50%  mechanized  insertion,  wave  solder,  manual  circuit  test 

2,000-10,000  90%  mechanized  insertion,  wave  solder,  manual  circuit  test 

II, 000  up  90%  mechanized  insertion,  wave  solder,  semi-auto  circuit  test 

1978  economic  dollars  with  no  escalation  (YEAR,  ESC)  (AF) 

Projects  management,  documentation,  special  tools  and  test  equipment,  etc.  as 
recommended  automatically  by  PRICE  83B  based  on  a  consensus  of  experience 
(PROJCT,  DATA,  TLGTSN,  SYSTEM,  PPROJ,  PDATA,  PTLGTS  all  set  to  1.0)  (AF) 

The  following  inputs  were  estimated  by  design  engineers  for  each  unit.  A  worksheet 
containing  information  for  PRICE  83B  inputs  and  other  functional  information  was 
prepared  for  each  unit  by  design  engineers.  See  Appendix  D. 

Quantity  per  system  (QTYSYS) 

Total  weight  (WT) 

Volume  (VOL) 

Mechanical/Structure: 

Weight  including  heavy  electrical  items  (WS) 

Complexity  factor,  obtained  from  the  PRICE  83B  reference  manual  (MCPLXS) 
Degree  of  new  design  (NEWST) 

Amount  of  hardware  repetition  (DESRPE) 

Electronics: 

Portion  of  volume  occupied  by  electronics  (USEVOL) 
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Complexity  factor  for  electronics  was  estimated  using  the  PRICE  83B  reference 
manual  table  for  circuit  functions  (i.e.,  analog,  digital,  etc.)  and  technology  (i.e., 
discrete,  IC,  etc.).  Most  units  contained  multiple  circuit  functions,  and  the  PRICE 
PARASYN  mode  was  used  for  these  units  (MCPLXE). 

Degree  of  new  design  (NEWEL) 

Amount  of  hardware  repetition  (DESRPE) 

Average  power  dissipated  (PWR) 

Number  of  components  (CMPNTS) 

Engineering: 

Engineering  complexity  ranking  factor  (ECMPL) 

Numerical  values  used  for  each  unique  unit  (or  same  unit  with  different  quantitites  that 
appears  in  one  or  more  alternates)  are  contained  in  the  PRICE  83B  report.  See 
Appendix  F. 

4.2.4  ACQUISITION  COST  RESULTS 

Acquisition  cost  summaries  for  Architectures  One  (Dedicated)  and  Three  (Integrated)  are 
presented  in  Tables  4.2. 4-1  and  -2  respectively.  All  Architecture  Three  totals,  subtotals, 
and  cost  elements  are  lower  than  Architecture  One.  The  integrated  acquisition  costs  are 


Table  4.2. 4-1.  Acquisition  Costs  for  Architecture  One  (Dedicated) 

($1000) 


TOTAL  COST,  WITH  INTEGRATION  COST 

rrCi'CCM  I*'  »■*•  T  rCIICl  f:  C  M  C  K! 
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if.  S  85 

DESIGN 

T-  ">  C  ’T 

£  2  • 

2S751 

S VS TENS 

S  046. 
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0  . 

o . 

0 

UE  TO  T  A  L 1  MF  G  1 

74S0  . 

111014. 

1  1  S  4  S  4 

TOTAL  COST 

6  H  i)  0  6 . 

1  1  S  2  2  5  . 

1 S2231 

0  S  T  RANGE S 

DEVELOPMENT 

P  F  U  D IJ  C  T  1 0  M 

TOTAL  COS 

F  F  0  M 

54620 . 

S  357  0 . 

1 4S1 SO 

OENTEF 

6  H  0  0  6  . 

'  1  §225 . 

1 S 2231 

TO 

7  7  S  7  6 . 

1 56415. 

2342S1 

EXCLUOES ANTENNAS 


AAC037 


4-12 


Table  4.2.4-2.  Acquisition  Costs  for  Architecture  Three  (Integrated) 

($1,000) 


TOTAL  COST,  WITH  INTEGRATION  COST 


Program  Cost 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

Engineering 

Drafting 

1756. 

159. 

1915. 

Design 

6133. 

488. 

6621. 

Systems 

1071. 

0 

1071. 

Proj  Mgmt 

1397. 

5272. 

6669. 

Data 

498. 

247. 

745. 

Subtotal  (Eng) 

10855. 

6166. 

17021. 

Manufacturing 

Production 

0 

86016. 

86016. 

Prototype 

4918. 

0 

4918. 

Tool- Test  Eq 

442. 

13151. 

13593. 

Purch  Items 

0 

0 

0 

Subtotal  (Mfg) 

5360. 

99167. 

104527. 

Total  Cor  t 

16215. 

105333. 

121546. 

Cost  Ranges 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

From 

13646. 

83789. 

97435. 

Center 

16215. 

105333. 

121546. 

To 

19817. 

136928. 

156745. 

Excludes  Antenna 


33  percent  ($60,685,000)  less  than  the  dedicated.  Major  function  costs  for  Architecture 
Three  (RF,  Processors,  and  Enclosures)  are  presented  in  Table  4. 2. 4-3.  RF  unit 
acquisition  costs  are  almost  seven  times  the  Processor  unit  costs. 

Appendices  E  and  F  contain  acquisition  costs  for  each  unique  unit  (or  same  unit  with 
different  quantities).  In  these  appendices  Architectures  One  and  Three  are  complete, 
whereas  the  units  contained  in  the  other  architectures  (two,  six,  and  seven)  are  different 
units  that  will  replace  some  of  the  units  in  Architectures  One  and  Three.  Complete 
Architectures  Two,  Six,  and  Seven  include  some  units  from  One  and  Three. 
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Table  4. 2. 4-3.  Architecture  Three  Major  Function  Costs 

($1,000) 


RF 

— 

PROCESSORS 

ENCLOSURES 

SUBTOTAL 

Development 

14163. 

1831. 

224. 

16218. 

Production 

92262. 

10076. 

2990. 

105328. 

Total 

106425. 

11907. 

3214. 

121546. 

Excludes  Antennas 

The  results  from  Appendices  E  and  F  have  been  categorized  and  extrapolated  in  Section  3 
so  that  acquisition  costs  are  obtained  for  all  seven  architectures  and  for  features  (e.g., 
power  supply,  BITE,  etc.)  within  each  architecture. 

4.3  SOFTWARE  COSTS 

Estimates  of  software  development  are  done  by  PRICES. 

4.3.1  PRICE  S  INPUTS  AND  OUTPUTS 

Figure  4.3. 1-1  is  the  PRICE  S  output  for  NBSP  :  GPS.  The  input  data  section  lists  all  the 
parameters  associated  with  the  descriptive  variables.  It  sets  forth  the  total  scope  of 
work,  resources,  schedules  and  other  significant  factors.  The  costs,  by  work  element,  for 
each  of  the  three  development  phases  are  shown  in  thousands  of  dollars  under  program 
costs. 

The  additional  data  section  provides  information  to  be  used  as  reference  values  for  the 
purpose  of  measuring  the  credibility  and  consistency  of  the  input  data.  Proper  use  of 
such  data  minimizes  the  probability  of  using  costs  resulting  from  faulty  inputs.  Any  such 
inputs  entered  as  zero  will  be  calculated  and  printed  out  in  this  section.  For  example,  if 
schedules  are  not  specified,  the  calculated  schedules  are  shown  in  this  section.  The  work 
load  phasing  between  the  three  development  activities  is  graphically  depicted  under 
schedule  graph. 

4.3.2  SOFTWARE  INPUT  DATA 

The  mandatory  inputs  for  the  PRICE  Software  Model  include:  the  total  number  of 
executable  machine-level  instructions  (INST),  the  application  mix  of  instructions  (APPL 
or  MIX)  which  represents  the  inherent  instruction  complexity,  resource  (RESO)  which 
relates  the  scope  of  the  work  to  the  shop  doing  the  work,  complexity  (CPLX)  which 
relates  the  difficulty  of  the  task  to  the  normal  time  required  to  perform  the  task,  the 
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Figure  4.3. 1-1.  PRICE  S  Output  Example  -  GPS  Part 
of  Narrowband  Signal  Processor 
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date  design  effort  starts  (DSTART),  the  reference  point  (YEAR)  for  both  escalation 
(ESC)  and  technology  improvement  (TECIMP),  the  multiplier  (MULT)  which  adjusts  cost 
to  include  general  and  administrative  expense  and  fee  or  profit,  platform  (PLTFM)  which 
relates  the  cost  of  software  development  to  the  environment  in  which  the  software  will 
operate,  and  utilization  (UTIL)  which  is  the  fraction  of  the  hardware  speed  and  memory 
utilized. 

Three  separate  MFBARS  software  functions  were  identified:  Narrowband  Signal 
Processor,  Wide  Band  Signal  Processor  and  Control  Processor.  The  Narrowband  Signal 
Processor  was  further  delineated  to  GPS,  SEEK  TALK,  Adaptive  Antenna  and 
Conventional  Communications. 

The  number  of  executable  machine-level  instructions  (INST),  application  mix  of 
instructions  (MIX),  and  the  fraction  of  hardware  speed  and  memory  utilized  (UTIL)  were 
developed  through  interviews  with  the  design  engineer. 

A  typical  value  of  3.5  was  used  for  RESO  and  1.0  for  CPLX.  Design  start  was  set  at 
January  1985.  Year  was  set  to  1978  and  ESC  =  0  to  develop  costs  in  constant  $1978. 
MULT  was  set  to  1.5  which  was  a  ground  rule  for  the  study.  A  PLATFM  of  1.8  was  used 
to  reflect  a  MIL-Spec  avionics  environment  for  the  software. 

4.3.3  SOFTWARE  COST  RESULTS 

Software  costs  for  integrated  architectures  for  each  of  the  three  software  development 
phases  are  presented  in  Table  4.3. 3-1.  The  total  software  cost  is  $8,369,000.  No 
software  costs  are  included  in  dedicated  architectures,  as  there  will  be  little  software 
where  there  is  mostly  dedicated  logic.  Appendix  G  contains  software  cost  detail.  See 
Section  2.4.3.11(A)  for  associated  discussion  of  software. 

Table  4. 3.3-1.  Software  Costs  for  Integrated  Architectures 

($1000) 


DESIGN 

IMPLEMENT 

TEST  & INT 

TOTAL 

NBSP 

GPS 

530 

127 

648 

1305 

SEEK  TALK 

264 

63 

318 

645 

A  dap.  Ant. 

111 

26 

131 

268 

Conv.  Comm. 

94 

18 

109 

221 

WBSP 

1098 

253 

1353 

2704 

Ctrl.  Pro. 

1298 

299 

1629 

3226 

TOTAL 

3395 

786 

4188 

8369 
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4.4  SUPPORT  AND  LIFE  CYCLE  COSTS 

PRICE  LI  computes  support  costs  while  operating  in  conjunction  with  PRICE  83B.  This 
section  includes  the  manner  in  which  PRICE  LI  was  used  for  MFBARS  evaluations  and  a 
summary  of  hardware  support  and  life  cycle  costs  for  Architectures  One  (Dedicated)  and 
Three  (Integrated).  Appendix  G  contains  the  full  two  page  output  (i.e.,  Figure  4.4.1- 1 
format)  for  each  unique  unit  (or  same  unit  with  different  quantities)  that  appears  in 
Architectures  One  and  Three. 

4.4.1  PRICE  LI  INPUTS  AND  OUTPUTS 

The  PRICE  LI  input  data  file  for  each  unit  is  generated  automatically  based  on  the 
acquisition  cost  file.  Alternately,  the  input  data  file  may  be  created  or  modified.  Figure 
4.4. 1-1  is  the  PRICE  LI  output  for  the  GPS  unit  of  MFBARS  Architecture  One.  Sheet  1 
is  the  input  data  file  for  the  unit;  sheet  2  is  the  basic  output  format;  the  top  portion 
provides  a  summary  of  principal  input  data;  the  lower  part  provides  various  calculated 
values  and  detailed  costs.  Principal  input  data  provided  are:  R<5cM  data,  including  the 
LRU  MTBF  and  the  MTTR  for  LRUs  and  Modules;  Deployment  Data,  including  the 
number  of  Equipment,  Organization,  Intermediate  and  Depot  maintenance  locations;  the 
number  of  LRUs  per  equipment,  the  number  of  module  types  per  LRU,  and  the  number  of 
part  types  per  LRU.  Next  provided  are  Employment  Data,  including  the  support  period, 
hours  of  operation  per  month  (the  on-time  fraction);  global  data  including  the  number  of 
supply  locations  at  each  level,  the  escalation  rate  in  use,  and  the  fraction  of  LRUs 
allowed  to  fail  without  degrading  the  system  performance. 

Calculated  output  begins  with  the  line  identifying  the  number  of  the  maintenance 
concept  determined  by  the  model  as  most  cost-effective.  The  next  line  describes  that 
concept. 

Program  costs  are  presented  for  various  cost  elements  in  each  of  the  development, 
production  and  support  phases,  and  for  the  total  program.  The  "EQUIPMENT"  costs  are 
the  acquisition  costs  generated  in  PRICE,  modified  as  required  by  learning  curve  and 
initial  spares  quantity.  "OTHER"  costs  include  the  costs  for  programming  and 
documenting  the  test  equipment,  spares  and  test  equipment  space,  reorder  burden,  and 
transportation. 

The  remaining  output  data  include  values  for  the  inherent  and  operational  availability; 
the  number  of  test  sets  used  at  each  maintenance  level,  and  their  utilization  fraction, 
and  the  required  supply  quantities,  both  initial  and  balance  consumed,  of  LRUs,  modules 
(per  type)  and  parts  (per  type).  The  final  portion  of  output,  the  Cost/Effectiveness  List, 
rank  orders  the  maintenance  concepts  by  the  ratio  of  total  cost  divided  by  operational 
availability,  as  compared  to  the  most  cost-effective  concept. 

4.4.2  USING  PRICE  LI  FOR  MFBARS 

PRICE  LI  for  support  costs  was  similar  to  PRICE  83B  for  development  and  production 
costs  in  that  some  effort  was  required  to  structure  PRICE  LI  for  MFBARS  evaluations. 
Highlights  of  this  activity  are  described. 
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Figure  4. 4. 1-1.  PRICE  LI  Output  Example  -  Architecture  One, 
GPS  Unit  (Sheet  1  of  2) 
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Figure  4. 4. 1-1.  PRICE  LI  Output  Example  -  Architecture  One, 
GPS  Unit  (Sheet  2  of  2) 
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4.4.2. 1  ' .  TBF  ADJUSTMENT  -  It  is  necessary  to  adjust  the  Mean  Time  Between 

Failure  (MTBF)  calculated  automatically  by  the  PRICE  LI  model.  (This  MTBF  is  for 
repair  actions  and  is  not  relevant  to  mission  reliability  where  redundancy  is  present.)  Say 
a  larger  LRU  with  a  1 0-pound  electronics  weight  is  divided  into  ten  smaller  LRUs,  each 
with  a  one-pound  electronic  weight.  The  electronic  complexity  of  the  large  and  each  of 
the  smaller  units  is  identical.  The  large  unit  contains  the  identical  circuitry  of  the  small 
unit  repeated  ten  times.  The  PRICE  LI  model  will  calculate  a  MTBF  of  918  hours  for  the 
large  unit  and  a  MTBF  of  316  hours  for  all  ten  smaller  units  where  the  complexity  factor 
MCPLXE  is  8.1.  As  MTBF  is  a  support  cost  driver,  this  has  the  effect  of  penalizing 
smaller  LRUs.  However,  reliability  modeling  says  that  the  MTBF  of  the  ten  identical 
small  units  in  series  is  the  same  as  the  MTBF  of  the  large  unit. 

PRICE  LI  MTBF  for  electromechanical  items  with  a  platform  PLTFM  less  than  two  and  a 
weight  of  electronics  WE  less  than  940  pounds  is: 

2 

MTBF  =  -2724  -  6079.104  MCPLXE  +  3877.296  MCPLXE 

n  o  £  q  535 

(2.41  -  2.25  PLTFM  +  1.094  PLTFM  )  *  (6.328  WE  '  ) 

where  the  circuit  complexity  MCPLXE  is  obtained  using  PRICE  83B  handbook  tables. 
Failure  rate  is  1/MTFB  and  is  shown  in  Figure  4.4.2. 1-1  as  a  function  of  WE  using  the 
PRICE  LI  model. 


)  5  ’0 

weight  Electronics  .ve  pounds) 


Figure  4.4.2. 1-1.  Adjusted  Failure  Rate  Relationships 
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The  PRICE  LI  MTBF  model  is  adjusted  to  conform  with  conventional  reliability  modeling 
by  making  failure  rate  a  linear  function  of  WE.  A  weight  of  electronics  of  five  pounds, 
(which  is  an  approximate  midpoint  value  for  all  Architecture  One  (Dedicated)  and  Three 
(Integrated)  units  considered  in  this  MFBARS  study)  is  used  to  establish  the  slope  of  the 
linear  function.  The  adjusted  MTBF  model  is: 

. .  (2724  6079.104  MCPLXE  +  3877.296  MCPLXE2) 

Adjusted  MTBF  - - r^c - 

(2.41  2.25  PLTFM  +  1.094  PLTFM;  *16.328)  (.473128  WE) 

See  Figure  4.4.2. 1-1. 

4. 4. 2. 2  SMALL  UNIT  SPECIAL  HANDLING  -  The  maintenance  concept  for  all  units 
except  antennas  is  the  least  costly  of:  (1)  throwaway,  or  (2)  95%  repair  to  piece-part  at 
intermediate,  1%  scrap  at  intermediate,  and  4%  repair  to  piece-part  at  depot.  The 
maintenance  concept  for  antennas  is  similar  except  that  there  is  50%  repair  at  inter¬ 
mediate  and  50%  scrap  at  intermediate. 

MFBARS  Architectures  Three,  Four,  Five,  Six  and  Seven  contain  small  units,  e.g.,  total 
weight  of  one  pound,  which  are  designed  for  removal  and  replacement  on  an  aircraft. 
PRICE  LI  would  not  process  these  units  as  LRUs  because  PRICE  LI  estimated  there  was 
only  one  module  type  (P  =  1).  In  order  to  process  these  small  units,  PRICE  LI  module 
maintenance  concepts  are  used  for  them,  whereas  LRU  concepts  are  used  for  larger 
units. 

Standard  PRICE  LI  maintenance  concepts  used  are  as  follows: 


•  Electronic  units  with  more  than  one  PRICE  LI  module: 


100% 

1. 

LRU  discard  at  failure 

or 

95% 

7. 

Repair  LRU  to  piece-part  at  intermediate 

1% 

Scrap 

4% 

9. 

Repair  LRU  to  piece  part  at  Depot 

Electronic  units  with  one  PRICE  LI  module: 

100%  11.  One-equipment  repair  to  module.  Module  discard, 

or 


95%  13.  On-equipment  repair  to  module.  Module  repair  at  Inter¬ 

mediate. 

10%  Scrap 

4%  14.  On-equipment  repair  to  module.  Module  repair  at  depot. 
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•  Antennas: 


100%  1.  LRU  discard  at  failure, 

or 

50%  7.  Repair  LRU  to  piece-part  at  Intermediate. 

50%  Scrap 

1.4.2. 3  LARGE  PRODUCTION  QUANTITY  EFFECTS  -  In  order  to  better  understand 
PRICE  LI  a  sensitivity  study  was  made  for  the  effects  of  large  quantity  differences.  A 
representative  item  from  an  mtegrated  architecture  (architecture  three,  MA300  RF 
MOD20  VHF  FM  TRAN)  was  used.  Table  4. 4. 2. 3-1  presents  the  effects  on  major  cost 
elements  for  total  quantities  from  1000  to  100,000.  Total  support  cost  expressed  as  a 
percentage  of  total  life  cycle  cost  varies  from  a  maximum  of  54  to  a  minimum  of  24. 
The  minimum  of  24  percent  is  apparently  a  constant  percentage  for  large  quantities 
starting  somewhere  around  30,000  to  40,000  total  quantity.  Note  that  total  support  cost, 
although  a  significant  percentage,  is  not  in  the  order  of,  say,  five  to  ten  times 
development  and  production  cost.  The  expression  that  support  costs  are  ten  times 
development  and  production  cost  is  heard  often. 

The  reason  that  total  support  costs  are  not  very  large  for  MFBARS  is  because  the  support 
period  is  only  ten  years  and  the  on-time  is  only  30  hours  monthly. 

Support  costs  in  the  tables  are  for  the  95%  intermediate  repair,  1%  scrap,  and  4%  depot 
maintenance  concept.  Table  4. 4. 2. 3-2  presents  the  subelements  for  total  support  cost. 
Note  that  support  equipment  cost  is  fixed  until  a  total  quantity  in  excess  of  50,000;  there 
is  no  saving  until  a  very  large  quantity  is  reached.  Manpower  cost  is  essentially 
proportionate  to  total  quantity;  there  is  no  saving  with  very  large  quantity.  Some  savings 
are  achieved  with  spares  for  large  quantities,  but  this  reaches  the  start  of  saturation  for 
large  quantities  for  a  total  quantity  somewhere  less  than  10,000  units.  It  seems  there 
should  he  more  spares  savings  for  very  large  quantities.  This  will  be  studied  further  in 
Phase  II. 

4.4.3  SUPPORT  INPUT  DATA  GROUND  RULES 

Support  costs  and  a  total  life  cy  le  cost  are  computed  by  PRICE  LI.  Inputs  to  the 
PRICE  LI  are  described  below: 

1000  installations  (ED)  (AF) 

No  organization  maintenance  locations  (OD) 

20  intermediate  maintenance  locations  (DO 

2  depot  maintenance  locations  (DD) 

10  years  in  the  support  phase  (YR)  (AF) 

30  hours  per  month  operation  (ONTIME) 
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Table  4. 4. 2. 3-2.  Support  Cost  Element  Sensitivity  to  Total  Quantity 

($1000) 


Abbreviations  in  parenthesis  are  the  PRICE  L  variable  identification.  Presence  of  (AF) 
along  with  the  abbreviation  indicates  that  the  value  used  was  based  on  information 
provided  by  the  Air  Force  MFBARS  program  office  or  obtained  from  the  user's  manual 
for  the  Air  Force  Logistics  Support  Cost  model. 

PRICE  LI  has  a  large  number  of  variables  (globals)  to  enable  the  model  to  represent  the 
support  plan  envisioned.  Values  used  are  described  below,  otherwise  standard  PRICE  LI 
values  assigned  by  the  program  are  used: 

Spares  at  intermediate  and  depot  (HE  =  0,  HO  =  0,  HI  =  1,  HD  =  1) 

Depot  LRU  float  spares  factor  (ZUD  =  3) 

Depot  module  float  spares  factor  (ZUM  =  3) 

Intermediate  repair  turnaround  time  (TIO  =  3.95  days)  (AF) 

Depot  shipping  time  to  intermediate  using  float  spares  (TDI  =  13.9  days)  (AF) 

On  equipment  and  intermediate  maintenance  hourly  labor  rate  (CUCE  =  CUFE 
CUFE  =  CUI  =  $16.42)  (AF) 

Depot  maintenance  hourly  labor  rate  (CUD  =  32.62)  (AF) 

LRUs  scraped  at  intermediate  (SUI  =  .0104  for  electronics,  SUI  =  .5  for  antennas) 
Modules  scraped  at  intermediate  (SMI  =  .0104  for  electronics,  SUI  =  .5  for  antennas) 
Maintenance  concept  variables  used  for  PRICE  LI  are  as  follows: 

Electronic  units  with  more  than  one  PRICE  LI  module: 

(MC  =  1,  2,  0, 

G1  =  1.,  19  *  0., 

G2  =  17  *  0.,  .96,  0.,  .04,) 

Electronic  units  with  one  PRICE  Ll  module: 

(MC  =  1,  2,  0, 

G1  =  2  *  0.,  1.,  17  *  0., 

G2  =  9  *  0.,  .96,  .04,  9  *  0.,) 

Antennas: 

(MC  =  1,  2,  0, 

G1  =  1.,  19  *  0., 

G2  =  17  *  0.,  1.,  2  *  0.,) 

The  input  data  file  (see  Figure  4.4. 1-1,  sheet  1)  for  each  unit  was  generated 
automatically.  The  only  modification  was  the  MTBF  value  as  discussed  in  Sec¬ 
tion  4.4. 2.1. 
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4.4.4  SUPPORT  COST  RESULTS 


% 

Support  and  Life  Cycle  Cost  summaries  for  Architecture  One  (Dedicated)  and  Three 
(Integrated)  are  presented  in  Tables  4.4.4-1  and  -2  respectively.  All  Architecture  Three 
totals,  subtotals,  and  cost  elements  are  less  than  Architecture  One.  The  integrated 
hardware  life  cycle  costs  are  39  percent  ($104,722,000)  less  than  the  dedicated.  Hie 
integrated  total  support  costs  (hardware  life  cycle  costs  less  acquisition  costs)  are  48 
percent  ($41,701,000)  less  than  the  dedicated. 

Appendix  H  contains  support  and  life  cycle  cost  for  each  unit  in  Architectures  One  and 
Three.  The  results  from  Appendix  H  have  been  categorized  and  extrapolated  in  Section  3 
so  that  support  costs  are  obtained  for  all  seven  architectures  and  for  features  (e.g., 
power  supply,  BITE,  etc.)  within  each  architecture. 

4.5  OPERATIONAL  READINESS  AND  MISSION  RELIABILITY 

Operational  Readiness  (OR)  and  Mission  Reliability  (MR)  will  be  calculated  for  the 
different  MFBARS  architectures  during  Phase  n.  The  input  data  developed  for  the  life 
cycle  cost  evaluation  also  provides  the  input  data  required  for  evaluation  of  OR  and  MR. 
Computations  will  be  performed  using  an  existing  GDE  in-house  model.  Some 
preliminary  runs  for  the  purpose  of  structuring  the  analysis  have  been  run  for  a  dedicated 
architecture. 

4.5.1  COST-AVAILABILITY-SPARES  MODEL 

■* 

i  The  GDE  in-house  Cost-Availability-Spares  model  is  a  general-purpose  model  that  has 

been  used  on  most  major  contracts  and  proposals  at  GDE.  The  model  for  determining 
Life  Cycle  Cost  (LCC),  Reliability-Availability-Maintainability  (RAM),  and  Spares 
optimization.  The  model  may  be  used  to  calculate  a  total  life  cycle  cost  for  any  level  of 
hardware  (system,  subsystem,  assembly,  etc.).  As  such,  it  may  be  used  to  conduct  cost 
trade-off  studies.  Since  the  model  contains  maintenance  cost  features,  it  can  be  used  to 
optimize  the  maintenance  concept.  It  also  inciuJes  a  discard  feature,  allowing 
comparison  of  discard  vs.  repair-at-failure.  Sensitivity  and  interaction  analyses  are 
readily  performed  in  order  to  investigate  the  effects  of  variations  of  operational, 
reliability,  maintainability,  and  logistics  parameters  on  LCC,  RAM,  and  Spares. 

The  LCC  model  is  a  combination  of  direct  cost  estimate  bookkeeping  and  of  cost 
estimating  relationships  (CERs)  for  generating  parametric  cost  estimates.  Yearly  costs 
are  estimated  for  each  cost  category.  Costs  for  major  cost  categories  and  total  LCC  are 
calculated  in  constant,  inflated,  and  discounted  dollars.  Spares  quantities  are  calculated 
optimally  (minimize  cost  for  a  given  spares  outage  probability)  for  multiple  locations. 
Reliability,  availability,  and  maintainability  parameters  are  calculated  by  selecting  the 
appropriate  model  for  the  particular  application.  The  flow  diagram  presented  in 
Figure  4.5.1-1  illustrates  this  model. 

MFBARS  evaluation  will  use  Reliability-Availability-Maintainability  and  Spares  features 
of  the  model.  As  life  cycle  cost  is  obtained  using  the  PRICE  models  there  is  no  plan  to 
use  this  feature  of  the  GDE  model.  However,  in  the  event  there  is  any  need,  the  Life 
Cycle  Cost  feature  of  the  GDE  model  can  readily  be  used. 
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*  *  Table  4.4.4-1.  Support  and  Life  Cycle  Costs  for  Architecture  One 

($1000) 


PRICE  LIFE  CYCLE  COST 


SYSTEM  TOTALS 


PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

• 

SUPPORT 

TOTAL 

EQUIPMENT 

SHOOS. 

I  1  7H21  . 

0  . 

1  S  1  H27. 

SUPPORT  EQUIP 

o . 

2637H. 

2S37H . 

327H*. 

MANPOWER 

0  . 

0  . 

30  13. 

70  12. 

SUPPLY 

0  . 

!  HSSS. 

•?«TS. 

2HSS7. 

SUPPLY  AOM. 

0  . 

Hi. 

U23. 

1233. 

CONTRACTOR  SUPPORT 

0  . 

o . 

0  . 

0  . 

other 

0  . 

0. 

1  322. 

’322. 

total  cost 

SHOOS . 

1SS5SS. 

H  5  3 1  0  . 

2  S  S  u  1  2 . 

AAC041 


I 
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Table  4.4.4-2.  Support  and  Life  Cycle  Costs  for  Architecture  Three 

($1000) 


SYSTEM  TOTALS 
PROGRAM  COSTS 

PRICE  LIFE  CYCLE  COST 

DEVELOP¬ 

MENT 

PRODUC¬ 

TION 

SUPPORT 

TOTAL 

Equipment 

16278 

102128 

0 

118406 

Support  Equip 

0 

9301 

9301 

18602 

Manpower 

0 

0 

5054 

5054 

Supply 

0 

12039 

9048 

21087 

Supply  Adm. 

0 

37 

372 

409 

Contractor  Support 

0 

0 

0 

0 

Other 

0 

0 

132 

132 

TOTAL  COST 

16278 

123505 

23907 

163,690 

4.5.2  OPERATIONS  AND  MAINTENANCE  CONDITIONS 

Outlined  below  are  the  operations  and  maintenance  conditions  for  the  OR  and  MR 
evaluations.  The  operations  conditions  are  for  representative  Air  Force  tactical  aircraft 
and  will  be  used  for  each  MFBARS  architecture.  The  maintenance  conditions  are  also  for 
representative  Air  Force  tactical  aircraft.  It  is  possible  that  somewhat  different 
maintenance  conditions  may  be  better  suited  for  some  MFBARS  architectures  or  there 
may  be  interest  in  other  concepts.  Changes  can  readily  be  made. 

Operations  Conditions 

a.  There  are  50  aircraft  at  one  base. 

b.  The  typical  aircraft  mission  time  is  one  hour.  Two-hour  missions  will  also  be 
analyzed. 

c.  Each  aircraft  will  be  used  30  hours  monthly. 

Maintenance  Conditions: 

a.  Preflight  checkout  of  the  CNI  avionics  is  done  using  BITE. 

b.  A  failed  LRU  on  an  aircraft  is  exchanged,  requiring  a  short  time.  Spare  LRUs 
are  carried  at  the  base. 

c.  A  failed  LRU  is  repaired  at  the  aircraft  base  for  most  units.  Some  units  are 
scraped.  Turnaround  time  is  3.95  days  (from  AFLC  Logistics  Support  Cost 
Model). 
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Figure  4. 5.1-1.  GDED  In-House  Cost-Availability-Spares  Model 
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d.  The  base  test  equipment  is  primarily  Automatic  Test  Equipment  (ATE), 
requiring  new  test  adaptors  and  software  test  programs  for  new  LRUs.  There 
may  be  Special  Test  Equipment  for  some  LRUs. 

e.  Failed  LRUs  not  repairable  at  a  base  are  sent  to  the  designated  depot  for 
repair.  The  depot  will  carry  float  spare  LRUs  for  exchange  with  failed  items. 
Order  and  shipping  time  is  13.9  days  and  depot  repair  cycle  time  is  56  days 
(from  AFLC  Logistics  Support  Cost  Model). 

f.  A  single  depot  will  support  ten  bases. 

4.5.3  OPERATIONAL  READINESS 

Operational  Readiness  (OR)  is  the  probability  (i.e.,  the  fraction  of  time)  that  the  CNI 
avionics  on  all  (or  some  lesser  quantity)  of  the  50  aircraft  at  a  base  are  operational  at 
any  time  prior  to  the  start  of  a  mission.  The  dominant  maintenance  consideration  for 
tactical  aircraft  OR  is  the  availability  of  a  spare  LRU  at  the  base  when  needed.  A  failed 
LRU  on  a  tactical  aircraft  is  typically  removed  and  replaced  in  a  short  elapsed  time, 
e.g.,  several  minutes.  The  OR  measure  for  MFBARS  will  be  base  spares  sufficiency. 
Spares  sufficiency  will  be  computed  for  each  LRU  using  base  and  depot  spares  quantities 
and  standard  AF  logistics  turnaround  times.  Spares  sufficiency  for  all  LRUs  and  all 
aircraft  is  computed  from  the  individual  LRU  sufficiencies.  The  Operations  and 
Maintenance  Conditions  will  be  used  for  estimating  OR. 

An  illustration  of  the  OR  of  the  CNI  avionics  on  the  aircraft  at  a  base  is  presented  in 
Figure  4.5.3- 1;  OR  for  three  spares  levels  (low,  nominal,  high)  are  shown.  Specific  spares 
kits  (i.e.,  the  number  of  spares  of  each  individual  LRU  at  each  base  and  at  the  depot)  are 
determined  optimally  by  the  GDE  model.  Spares  quantities  are  selected  based  on  Mean 
Time  Between  Failure  (MTBF)  and  cost.  That  is,  the  spares  kit  that  will  maximize  OR  is 
selected  for  a  given  total  spares  cost.  Figure  4.5.3-1  indicates  the  fraction  of  the  time 
that  the  CNI  avionics  on  all  50  aircraft  are  OR.  More  importantly,  also  indicated  are  the 
quantity  of  aircraft  that  are  nearly  always  OR,  i.e.,  .9999  of  the  time.  Sensitivity  of  the 
OR  to  MTBF  and  to  the  fraction  of  LRUs  not  repairable  at  a  base  will  also  be 
determined.  MTBF  is  a  measure  of  the  reliability  designed  and  manufactured  into  the 
CNI  avionics  and  the  fraction  not  repairable  is  a  measure  of  the  base  maintenance 
capability. 

Similar  OR  calculations  will  be  performed  for  each  MFBARS  architecture. 

4.5.4  MISSION  RELIABILITY 

Reliability  is  the  probability  (i.e.,  the  fraction  of  missions)  that  the  CNI  avionics  will  not 
fail  during  a  mission  where  there  is  no  repair  during  a  mission.  A  typical  aircraft  mission 
is  one  hour  and  longer  missions  of  two  hours  will  also  be  considered.  Tactical  aircraft 
typically  operate  in  groups  and  the  reliability  of  multi-aircraft  missions  will  be 
considered.  For  integrated  architectures  it  is  very  important  to  evaluate  the  effects  of 
single  failure  points  and  redundancy,  as  multiple  functions  may  be  affected  by  a  single 
hardware  item.  A  failure  of  a  CNI  function  in  a  dedicated  architecture  results  only  in 
the  loss  of  that  function.  Hence,  different  reliabilities  for  different  performance  levels 
(i.e.,  function  mixes)  will  be  considered. 
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Figure  4.5.3-1.  Operational  Readiness  And  Mission  Reliability 
for  Tactical  Aircraft  CNI  Functions 


The  reliability  block  diagram  for  a  dedicated  architecture  for  full  performance  is  a 
straightforward  series  system  where  all  functions  must  perform  (see  Figure  4.5.4-1).  The 
reliability  diagram  for  reduced  performance  is  also  presented  in  Figure  4.5.4-1.  Some 
functions  may  fail,  i.e.,  there  is  redundancy,  and  some  functions  are  considered 
nonessential. 

An  .illustration  of  mission  reliabilities  of  CNI  avionics  is  presented  in  Figure  4.5. 3-1. 
Mission  reliabilities  for  full  performance  during  two  hour  missions  are  shown  for  a  single 
aircraft  as  well  as  for  multi-aircraft  operating  simultaneously.  Similar  mission 
reliabilities  will  be  calculated  for  each  MFBARS  architecture. 


Fieure  4. 5.4-1.  Dedicated  Architecture  Reliability  Block  Diagram 


5.  RECOMMENDATIONS  FOR  THE  NEXT  STUDY  PHASE 


The  tasks  accomplished  during  the  Phase  I  study  provide  a  very  good  basis  for  performing 
the  next  phase  of  the  MFBARS  study.  A  preliminary  functional  partitioning  to  a  module 
level  was  established  for  the  purpose  of  using  the  LCC  economic  analysis  models.  This 
partitioning  will  provide  a  starting  point  for  more  detailed  trade-off  analysis  during  the 
next  MFBARS  phase. 

The  successful  use  of  the  PRICE  and  LSC/RLA  economic  analysis  models  during  the  first 
study  phase  provides  the  basis  for  the  economic  analysis  support  of  the  more  detailed 
trade-off  analyses  to  be  performed  during  the  next  study  phase.  We  recommend  using 
the  PRICE  and  LSC/RLA  during  the  next  phase.  We  feel  that  we  have  solved  all  of  the 
major  problems  associated  with  the  initial  application  of  these  models  during  the  very 
early  definition  phases  of  such  a  study  program  and  that  they  will  continue  to  be  valuable 
for  the  comparative  (but  not  absolute)  LCC  analyses  for  the  next  phase.  We  also 
recommend  that  a  simple  preprocessor  be  developed  to  make  the  transition  from 
engineering  type  descriptions  of  hardware  to  the  particular  variable  values  required  for 
input  to  the  PRICE  models  easier.  The  development  of  this  preprocessor  is  not  critical 
to  the  successful  completion  of  the  next  phase  but  it  will  make  the  use  of  the  PRICE 
models  more  efficient.  The  preprocessor  algorithms  will  be  based  on  "rules-of-thumb" 
and  the  experience  we  gained  during  the  first  phase  of  the  study. 

We  recommend  that  no  changes  be  made  to  the  existing  Statement  of  Work  (SOW)  for  the 
next  phase.  It  is  a  well  planned  study  phase  which  will  provide  the  necessary  design 
detail  to  support  an  orderly  transition  to  the  ADM  phase  of  the  MFBARS  program.  The 
existing  SOW  also  provides  for  a  degree  of  demonstration  of  the  advantages  and 
disadvantages  of  applying  the  integrated  approach  to  specific  AF  tactical  aircraft.  As  a 
result  of  our  experience  in  discussing  the  application  of  MFBARS  to  the  F-16  with  our 
Fort  Worth  division  during  the  first  phase,  we  recommend  that  continued  special 
emphasis  be  devoted  to  the  demonstration  of  the  advantages  and  disadvantages. 
Operational  mission  scenarios  should  be  considered  in  detail. 

The  following  paragraphs  of  this  section  discuss  in  more  detail  our  recommendations  for 
the  next  phase.  The  numbers  in  parenthesis  following  the  title  of  each  section  refer  to 
the  current  SOW  paragraph  numbers. 

5.1  PRELIMINARY  DESIGN  (4.3.1) 

We  propose  to  start  the  next  phase  with  three  parallel  tasks: 

a.  Packaging  and  partitioning  studies, 

b.  Tactical  aircraft  mission  operational  CNI  requirements  analysis, 

c.  Economic  analysis  model  improvements. 

The  packaging  and  partitioning  studies  will  further  define  the  selected  architecture.  The 
packaging  and  partitioning  studies  must  be  performed  together  because  the  most 
important  issue  to  be  resolved  is  module  size.  Small  modules  have  the  advantage  of 
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being  thrown  away  for  maintenance  but  will  result  in  larger  overall  unit  size  and  weight. 
A  best  compromise  must  be  selected.  The  module  sizes  assumed  for  the  Phase  I  study 
may  not  be  optimum.  Module  size  also  affects  partitioning  efficiency  such  as  the  number 
of  interconnections,  EMI  and  control. 

Packaging  studies  will  further  examine  current  standardization  efforts  and  in  particular 
the  applicability  of  the  Hughes  F-15  radar  type  packaging.  The  integral  rack  concept 
which  allows  replacement  of  modules  on  the  flight  line  will  be  considered. 

Partitioning  trade-off  studies  will  in  particular  be  concerned  with  the  distribution  of 
BITE,  electrical  power  conditioning  and  control  functions  within  the  MFBARS  architec¬ 
ture.  Data  rates  on  the  control/data  buses  will  be  detailed.  The  handling  of  secure  data 
via  the  DAIS  interface  and  the  partitioning  of  data  processing  between  MFBARS  and 
DAIS  must  be  studied  in  more  detail. 

Tactical  missions  and  operations  will  be  looked  at  to  determine  CNI  requirements  and 
how  MFBARS  can  be  best  integrated  into  aircraft  missions  and  operations.  We 
recommend  that  there  be  more  active  Air  Force  efforts  in  assisting  us  in  arranging 
working  sessions  with  TAC,  tactical  aircraft  SPOs  and  airframe  manufacturers.  These 
working  sessions  should  be  an  opportunity  to  present  to  the  participants  our  concepts  of 
MFBARS  and  to  get  comments  from  these  potential  users. 

The  third  initial  task  for  the  next  phase  will  be  to  improve  the  method  of  providing  inputs 
to  the  PRICE  economic  analysis  models.  Our  experience  with  these  models  during 
Phase  I  will  allow  us  to  design  a  simple  preprocessor  computer  program  to  convert  from 
engineering  type  descriptions  to  PRICE  type  input  data.  This  will  be  much  more 
efficient  and  can  provide  a  printed  output  of  descriptive  data  in  an  improved  format. 

Prior  to  the  design  review  we  will  develop  MFBARS  configurations  for  those  aircraft  for 
which  we  were  able  to  determine  CNI  requirements  for  different  missions.  We 
recommend  that  advanced  sessions  of  the  F-16  be  one  of  the  aircraft  studied  because  of 
its  small  size  which  causes  special  problems  in  the  areas  of  antenna  locations  and 
avionics  equipment  space.  A  reference  for  the  comparison  to  determine  MFBARS 
advantages  and  disadvantages  would  be  the  CNI  subsystem  currently  proposed  for  the 
aircraft  types  and  missions  studied.  Mission  effectiveness  will  be  assessed  for  each 
aircraft  studied  using  an  existing  GDE  computer  program. 

At  the  Preliminary  Design  Review  we  expect  to  present  :  esults  of  the  following  tasks  or 
studies: 


a.  Packaging  and  partitioning  study 

b.  Preliminary  design 

c.  Tactical  aircraft  mission  and  operational  CNI  requirements  definition  and 
demonstration  of  MFBARS  applications 

d.  A  preprocessor  computer  program  for  translation  of  input  data  to  the  PRICE 
models 
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5.2  DETAILED  DESIGN  AND  ANALYSIS  (4.3.2) 

After  the  Preliminary  Design  Review  the  detailed  design  and  analysis  will  start.  The 
detailed  design  will  use  the  results  of  the  preliminary  design  for  module  size  and  type. 
Also,  initial  partitioning  of  functions  to  modules  from  the  predesign  studies  will  be  used 
to  start  the  detailed  design  of  each  module.  One  result  of  the  detailed  design  will  be  a 
set  of  form,  fit  and  function  specifications,  one  for  each  different  module  type.  Another 
result  will  be  the  description  of  one  way  of  implementing  the  design  for  each  of  the 
modules.  This  description  will  list  all  assumptions  made  of  technology  advancement  that 
is  required  and  will  assure  that  there  is  one  way  of  implementing  each  module. 

One  of  the  most  important  considerations  during  detailed  design  is  the  degree  of  re¬ 
programmability  that  is  cost-effective.  The  optimum  degree  of  reprogrammability  needs 
to  be  determined  for  maximizing  the  use  of  common  modules  and  for  maximizing 
flexibility  to  adapt  to  new  missions,  new  jamming  threats  or  new  CNI  functions.  Trade¬ 
off  studies  considering  LCC  will  be  performed  to  assure  that  the  reprogrammability 
features  do  not  become  too  expensive. 

Fault  tolerance  will  be  provided  for,  as  determined  by  our  analysis  of  actual  mission  and 
operational  requirements  during  both  the  preliminary  design  and  the  detailed  design  to 
assure  that  realistic  provisions  are  made  for  the  required  reliability  and  vulnerability. 

As  the  detailed  module  design  progresses  we  will  periodically  update  configuration  de¬ 
signs  that  show  the  application  of  the  modules  to  selected  aircraft  and  mission 
combinations.  This  will  assure  that  the  for  actual  applications  and  reasonable  growth 
options. 

5.3  SPECIAL  STUDIES 

The  marriage  of  standard  digital  net  protocol  with  multifunctional  avionics  hardware 
under  computer  control  affords  the  opportunity  to  reduce  hardware  costs  and  increases 
mission  effectiveness  far  beyond  what  can  be  accomplished  with  the  hardware 
improvement  alone. 

With  such  a  marriage  it  is  possible  to  envision  totally  different  roles  for  receiving  and 
transmitting  capability.  These  roles  would  be  quite  similar  to  those  found  in  the 
electronic  warfare  avionics.  That  is,  the  system  might  be  structured  to  include  three 
basic  parts: 

a.  A  "call"  receiver  which  would  function  similarly  to  the  EW  intercept  receiver 

b.  A  dedicated  receiver  which  would  handle  traffic  of  long  duration 

c.  A  dedicated  transmitter  which  would  handle  both  short  and  long  duration  traffic 
similar  to  repeat  and  continuous  jamming 

It  appears  that  the  key  element  to  implementing  such  a  system  is  establishment  of  net 
protocol  which  would  include  conversion  of  most  information  into  digital  format  and 
inclusion  of  both  address  and  priority  within  the  message  structure. 
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With  such  an  implementation  it  is  possible  to  envision  many  cost-  and  mission-effective 
changes,  some  of  which  are: 

a.  The  use  of  the  Call  (or  interrupt)  receiver  to: 

Scan  the  spectrum  for  activity 
Examine  the  activity  for  address 
Sort  properly  addressed  messages  for  priority 
Examine  the  messages  for  desired  response 
Initiate  automatic  responses 

Assign  the  dedicated  receiver  where  long  traffic  is  involved 

b.  The  use  of  the  dedicated  receiver  to: 

Handle  messages  of  long  duration 

c.  The  use  of  the  transmitter  for  both  long  and  short  transmissions 

d.  The  interaction  of  alphanumeric  displays  and  speech  synthesizers  having  local 
mass  memory  vocabulary  addressed  by  short  digital  words. 

There  are  obviously  many  questions  which  need  to  be  answered  relative  to  the  net 
protocol  including  acquisition  concept,  spoof  protection,  backward  compatibility  message 
structure,  etc.,  and  because  of  this  it  was  impossible  to  assess  the  impact  on  cost-  and 
mission-effectiveness  of  this  concept  within  the  limited  time  and  budget  available  for 
MFBARS.  It  is  felt,  however,  that  standard  digital  net  protocol  would  be  a  necessary 
ingredient  to  make  full  use  of  the  MFBARS  concept  and  should  be  a  subject  for  a 
separate  study  contract. 


? 

6.  CONCLUSIONS 


The  major  conclusion  indicated  by  our  Phase  I  study  tasks  is  that  the  MFBARS 
integration  approach  to  CNI  for  Air  Force  tactical  fighter  aircraft  is  cost-effective  and 
that  our  Architecture  No.  6  should  be  designed  in  more  detail  to  further  demonstrate  its 
advantages.  We  feel  confident  that  the  level  of  detail  of  our  LCC  comparisons  of  the 
baseline  nonintegrated  with  the  integrated  architectures  makes  the  results  valid  for 
comparison  purposes. 

Another  conclusion  from  the  Phase  I  study  is  that  the  PRICE  models  can  be  made 
effective  for  use  in  the  definition  and  very  early  design  phases  of  a  program  such  as 
MFBARS  where  future  rather  than  current  technology  is  to  be  used.  We  feel  that  we 
have  solved  the  major  problems  associated  with  such  an  application  of  the  PRICE  models 
and  that  they  can  be  used  in  the  next  phase  of  the  MFBARS  program.  We  know  of  no 
better  approach  to  the  economic  analysis. 

We  also  can  conclude  that,  in  order  to  properly  execute  the  tasks  required  in  the  next 
phase,  it  will  be  necessary  to  put  special  emphasis  on  establishing  the  CNI  mission 
requirements  for  tactical  aircraft  in  the  1990s.  It  will  not  be  possible  to  arrive  at  a 
definite,  specific  set  of  requirements  directly.  Instead,  we  need  to  determine  the 
direction  technology  and  new  developments  are  going.  Then  we  must  assure  that  the 
MFBARS  can  readily  accommodate  these  new  functions.  For  example,  we  must  follow 
the  NATO  Identification  System  developments.  Special  data  links  are  another  new  future 
function  that  will  be  needed.  Other  advanced  requirements  must  be  identified  as  early  as 
possible  in  the  next  phase  by  contacting  TAC,  aircraft  SPOs  and  other  Air  Force 
organizations  in  addition  to  the  aircraft  manufacturers. 
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APPENDIX  A 

OPTIMUM  IF  FREQUENCY  FOR  OCTAVE  TUNING 


For  a  receiver  having  an  octave  input  tuning  range,  the  optimum  LO/RF  occurs  when  the 
ratio  is  as  high  as  possible  (LO>>RF).  Under  these  conditions  the  major  spurious 
responses  occur  at  frequencies  which  are  submultiples  of  the  IF  frequency  and  assuming  a 
balanced  mixer  is  used  in  the  receiver  they  are  readily  rejected.  This  very  high  LO  to  RF 
ratio  causes  other  problems  when  the  receiver  frequency  is  high  not  the  least  of  which  is 
cost.  As  the  ratio  is  decreased  spurious  responses  get  worse  and  when  the  ratio  of  LO  to 
RF  at  the  high  end  of  the  tuning  band  reaches  5.2S  then  there  is  another  ratio  at  1.215 
which  provides  equal  performance.  For  a  receiver  having  a  highest  receiver  frequency  of 
1600  MHz  the  very  high  LO  frequency  must  be  above  8.4  GHz  with  a  first  IF  frequency 
above  6.8  GHz.  These  frequencies  will  be  costly  to  implement  and  will  suffer 
performance  degradation. 

The  ratio  of  1.213  requires  a  maximum  LO  frequency  of  1944  MHz  and  IF  frequency  of 
344  MHz.  Decreasing  the  ratio  toward  1.2  causes  a  9th  and  13th  order  spurious  to  be 
inband  and  increases  the  image  rejection  problem.  Increasing  the  ratio  causes  3rd,  7th, 
8th,  12th  and  13th  order  responses  to  appear  at  a  LO/RF  ratio  of  1.5.  Thus  it  appears 
that  for  a  very  high  frequency  receiver  covering  an  octave  band  the  most  practical 
LO/RF  ratio  varies  from  1.43  to  1.215  as  the  band  is  tuned. 

Spurious  performance  was  measured  by  weighted  summation  of  all  spurious  responses  of 
order  15  or  less  according  to  the  following  formula: 

(16-N)  6  for  N  with  no  even  terms 
(16-N)  6-20  for  N  with  1  even  term 

(16-N)  6-40  for  N  with  2  even  terms  and  feedthrough  spurs 

This  weighting  assumes  that  double  balanced  mixers  will  be  used  in  all  conversions. 

To  insure  good  image  rejection  the  LO  frequency  shall  be  at  least  1.2  times  the  RF 
frequency. 

Examination  of  a  specific  octave  frequency  band. 

IF 

43  MHz 


LO  j 
143-243 
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Spurious 

Order 

RF 

LO 

4  RF  -  3  LO 

7th 

172  MHz 

215  mHT 
215  _ 

5  LO  -  6  RF 

11th 

172  MHz 

8  RF  -  6  LO 

14th 

150.5 

193.5 

3  RF  -  2  LO 

5th 

129 

172 

4  LO  -  5  R 

9th 

129 

172 

7  RF  -  5  LO 

12th 

129 

172  _ 

6  RF  -  4  LO 

10th 

107.5 

150.5  1 

150.5  _ 1 

6  LO  -  8  RF 

14th 

107.5 

9  RF  -  6  LO 

15th 

100.33 

143.33  1 

It  is  noted  that  frequency  bands  around  five  specific  frequencies  will  be  bothered  by 
spurious.  Of  these,  three  frequencies  involve  only  very  high  order  responses  (10th  or 
higher)  and  have  an  even  order  component  in  their  product.  It  is  anticipated  therefore 
that  only  two  frequency  bands  will  be  bothered  by  spurious  response  problems  that  occur 
at  1.29  and  1.72  times  the  lowest  frequency. 

Given  the  following  division  of  the  frequency  band. 

100-200  MHz 
200-400  MHz 
400-800  MHz 
800-1600  MHz 

The  following  frequency  bands  will  have  spurious  responses. 

129,  172  MHz 
258,  344  MHz 
516,  688  MHz 
1032,  1376  MHz 

It  is  feasible  that  if  these  spurious  are  bothersome  that  the  first  IF  frequency  and  second 
LO  frequency  can  be  stopped  to  avoid  spurious  problem.  This  seems  to  be  a  drastic 
solution  if  several  different  bandwidths  are  required  in  the  first  IF. 

After  establishing  the  first  IF  frequencies  it  is  appropriate  to  consider  the  spurious  which 
would  occur  in  converting  to  a  common  70  MHz  second  IF. 


<  • 


nfs/'- 


v  Mixer  Spurious  Cheek  -  2nd  Conversion 


RF-Freq 

1st  LO 

1st  IF 

2nd  LO 

2nd  IF 

Nearby  Spurious 

Case  # 

100-200 

143-243 

43 

113 

70 

4R-L  at  +2.75  MHz 

1 

7R-2L  at  -0.7  MHz 

2 

200-400 

286-486 

86 

156 

70 

8R-4L  at  +0.7  MHz 

3 

6R-3L  at  +3.6  MHz 

4 

400-800 

572-972 

172 

242 

70 

3R-2L  at  +12.7  MHz 

5 

6R-4L  at  -0.3  MHz 

6 

800-1600 

1144-1944 

344 

414 

70 

5R-4L  at  +1.2  MHz 

7 

4R-3L  at  -16  MHz 

8 

2-100 

145-243 

143 

213 

70 

2R-L  at  +3  MHz 

Spurious  Response  Check  -  2nd  Conversion  Case  #1 


RF  Band  100-200  MHz 

First  IF  43  MHz 

Second  IF  70  MHz 

Spurious  Source  4R-L  =  79  MHz 

183 

Spurious  Frequency  =  =  45.75  MHz  in  1st  IF 

=  f  -  2.75  MHz  in  RF  Amplifier 


Assumptions 

1)  First  IF  passes  spurious  frequency 


2)  First  IF  is  of  the  form 


and  2R,  3R,  4R 


terms  generated  in  the  amplifier  do  not  reach  mixer 

3)  Net  gain  prior  to  mixer  is  21  dB  and  front  end  NF  is  3  dB 

4)  Minimum  preelection  BW  is  1  kHz 

Predetection  BW  noise  power  at  input  to  mixer  is  -120  dBm 

5)  High  level  mixer  is  used  with  intercept  point  of  +24  dBm  at  output  (+30  dBM 
at  input) 
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Conclusions 


An  interfering  signal  at  35  dB  below  the  IM  intercept  point  will  produce  a  4R-L  product  a 
>120  dBm  level  at  the  mixer  input. 

The  receiver  will  handle  a  -26  dBm  interfering  signal  at  the  front  end  with  3  dB  loss 
of  sensitivity.  This  signal  is  115  dB  above  the  front  end  noise  power  in  a  IK  Hz  BW. 

115  dB  I/N  Ratio 

Spurious  Response  Check  -  2nd  Conversion  Case  #2 

RF  Band  100-200 

First  IF  43 

2nd  LO  113 

2nd  IF  70 

Spurious  Source  7R  -  2L  =  70  MHz 

Spurious  Frequency  =  296/7  =  42.28  MHz  in  1st  IF 

=  f  +  .72  MHz  at  RF 
c 

Assumptions;  Same  as  Case  #1 
Conclusions 

For  a  7R-2L  product  a  signal  25  dB  below  the  IMD  intercept  point  will  produce  a  product 
at  -120  dBm  at  the  input  to  the  mixer. 

The  receiver  will  handle  an  interfering  signal  of  -16  dBM  with  3  dB  loss  of 
sensitivity.  This  signal  is  125  dB  above  the  front  end  noise  power  in  a  1  kHz  band. 

125  dB  I/N  Ratio 
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Spurious  Response  Check  -  2nd  Conversion 


Case  #3 


RF  Band  200-400 

First  IF  86 

2nd  LO  .156 
2nd  IF  70 

Spurious  Source  8R-4L 

Spurious  Frequency  =  694/8  =  86.75  in  IF 

=  f  -.75  at  RF 
c 

Assumptions  Same  as  Case  #1 
Conclusions 

The  high  order  of  this  product  and  the  fact  that  only  even  order  terms  are  involved 
indicates  that  a  I/N  Ratio  of  greater  than  130  dB  in  a  1  kHz  Bus  can  be  tolerated. 
Sensitization  of  the  front  end  due  to  limiting  will  be  the  main  problem. 

130  dB  I/N  ratio 

Spurious  Response  Check  -  2nd  Conversion  Cases  4,  6,  7,  8 


Conclusions 

These  cases  are  all  of  higher  order  than  Case  #1  and  therefore  will  have  a  higher 
I/N  ratio. 

>115  dB  I/N  Ratio 

Spurious  Response  Check  -  2nd  Conversion  Case  #5 


RF  Band  400-800 

First  IF  172 

2nd  LO  242 
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2nd  IF 


7o 


Spurious  Source  3R-2L 

Spurious  Frequency  554/3  =  184.66  in  IF 

=  f  -  12.66  MHz  at  RF 
c 

Assumptions  Same  as  Case  #1 
Conclusions 


The  even  order  of  the  LO  will  add  25  dB  to  the  normal  conversion  loss.  For  -120  dBm 
interference  product  level  the  level  of  the  3R  term  must  be  -95  dBm.  This  will  occur  at 
an  input  level  of  -25  dBm  for  a  mixer  having  +30  dBm  intercept  point. 

This  is  equivalent  to  -46  dBm  at  the  RF  amplifier  input  and  the  net  I/N  ratio  for  3  dB 
loss  in  sensitivity  is  95  dB. 


95  dB  I/N  Ratio 


In  many  cases  the  first  IF  BW  may  be  less  than  25  MHz.  Any  rejection  of  the  spurious 
band  by  the  first  IF  filter  will  result  in  a  threefold  increase  in  the  front  end  I/N  ratio. 
For  instance  a  4  dB  rejection  in  the  first  IF  would  increase  the  front  end  I/N  ratio  to 
107  dB. 
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POSSIBLE  SOLUTION  TO  THE  LOCAL 
ELECTROMAGNETIC  COMPATIBILITY  PROBLEMS 
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POSSIBLE  SOLUTION  TO  THE  LOCAL  ELECTROMAGNETIC 
COMPATIBILITY  PROBLEMS 


The  military  community  in  an  attempt  to  promote  electromagnetic  compatibility  issues 
standards  documents  such  as  MIL-STD-461.  These  documents  make  no  pretense  that 
compliance  will  solve  all  compatibility  problems.  Rather,  they  are  an  attempt  to  define 
what  can  be  done  at  reasonable  cost  using  good  engineering  practice. 

In  a  space  restricted  area  such  as  the  small  airframe  environment  envisioned  for 
MFBARS  the  problem  can  be  much  more  severe  than  can  be  handled  by  mere  compliance 
with  the  general  standard.  This  problem  will  become  more  difficult  as  additional  system 
concepts  are  introduced  into  the  inventory,  as  greater  portions  of  the  frequency 
spectrum  are  utilized,  and  as  transmit  power  levels  are  increased  to  increase  the 
range/information  rate  capability. 

Initially  the  MFBARS  inventory  may  consist  of  separate  antennas  for  each  system  with 
each  aircraft  installation  having  its  own  unique  set  of  antenna  to  antenna  isolation 
characteristics.  As  antenna  technology  advances  the  MFBARS  inventory  may  converge 
toward  the  utopian  condition  of  having  all  systems  operating  from  a  single  antenna.  This 
configuration  presents  the  most  severe  requirements  as  far  as  self-jamming  is  concerned 
and  if  it  can  be  solved  then  it  will  not  be  necessary  to  solve  the  problem  for  each  aircraft 
installation  regardless  of  how  many  antennas  are  used  on  their  locations. 

The  solution  to  this  problem  requires  the  solution  to  two  independent  problems: 

1)  To  prevent  noise  and  spurious  generated  in  the  transmitter  at  or  near  the 
receiver  frequency  from  degrading  the  receiver  noise  figure. 

2)  To  prevent  the  desired  transmit  frequency  from  overloading  the  receiver  and 
degrading  the  receiver  noise  figure. 

Tables  B-l  and  B-2  define  the  magnitude  of  the  problem  assuming  integrated  antennas 
covering  30  to  400  MHz  in  one  case  and  a  phased  array  covering  225  to  400  and  960  to 
1554  MHz.  Figure  B-l  shows  one  possible  method  by  which  the  problems  may  be  solved 
using  an  emerging  technology  concept  called  a  PARATUNE.  This  technique,  developed 
under  AFAL  contracts  F33615-76-C-1222  and  F33615-76-C-1318,  provides  a  means  of 
significantly  reducing  undesired  noise  and  spurious  present  in  the  transmit  spectrum. 
Further  extension  of  these  techniques  to  a  notch  filter  having  a  low  loss  and  noise  figure 
may  be  a  feasible  technique  to  solve  the  overload  problem.  Figure  B-2  shows  two 
possible  techniques  toward  development  of  a  broadband  interference  cancellation 
technique  using  a  sample  of  the  transmitted  signal  as  the  reference.  In  the  configuration 
show  separation  of  the  transmit  and  received  signals  is  performed  by  a  circulation  and 
the  amount  of  transmit  signal  leakage  will  be  determined  primarily  by  the  antenna  VSWR 
with  15  dB  return  loss  being  a  typical  number.  Both  configurations  are  designed  to 
minimize  the  impact  on  receiver  noise  figure.  To  do  this  requires  an  undesirable  high- 
power  linear  amplifier  in  one  case  or  development  of  a  low  noise  differential  input 
RF  amplifier  having  good  common  mode  rejection  at  high  signal  levels  for  the  other  case. 
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Table  B-l.  VHF/UHF  Problem  Magnitude 
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Typical  Receiver  input  saturation  level  0  dBm 


t 
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Figure  B-l.  Configuration  to  Allow  Simultaneous  T/R  in  Same  Antenna/Band 


The  ability  of  the  loops  of  Figure  B-2  to  cancel  strong  interference  depends  on  the 
assumption  that  the  signal  reflected  from  the  antennas  is  the  same  as  coupled  from  the 
transmitter.  This  may  not  always  be  the  case  as  non-linearity  may  be  caused  by  passive 
components,  as  pointed  out  in  Reference  1.  The  implication  of  non-linearities  in  the 
transmit  path  of  a  high-power  30  MHz  signal  are  significant  relative  to  their  effect  on 
harmonically  related  receivers.  In  addition,  the  variation  in  passive  reflection 
coefficients  with  frequency  may  be  a  significant  factor  in  determining  bandwidth  of  any 
cancellation  technique. 

Perhaps  one  of  the  most  important  tasks  facing  MFBARS  system  designers  is  to  establish 
some  consistent  measure  for  evaluating  the  effectiveness  of  various  designs  in  providing 
co-site  compatibility.  The  procedures  outlined  in  Reference  2  appear  to  be  a  reasonable 
starting  point  for  such  a  rating  system.  Modification  to  the  suggested  procedure  may  be 


Reference  1:  Fred  Matos,  "A  Brief  Summary  of  Inter  modulation  Due  to  Microwave 

Transmission  Components,"  IEEE  Transactions  on  Electromagnetic 
Compatibility,  Feb  1977 

"Final  Report  of  Ad  Hoc  Committee  on  an  Electromagnetic  Compati¬ 
bility  Figure  of  Merit  (EMC  FOM)  for  Single  Channel  Voice  Communi¬ 
cation  Equipment,"  IEEE  Transactions  on  Electromagnetic  Compatibil¬ 
ity,  Feb  1975 


Reference  2: 


igure  B-2.  Adaptive  Leakage  Cancellation 
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desirable  in  such  areas  as  using  software  controlled  test  equipment  to  obtain  and  reduce 
more  data  points  or  to  account  for  unique  situations  such  as  jamming  by  addition  of  other 
grading  parameters  and  the  modification  of  weighting  factors.  This  technique  will  be  a 
valuable  tool  in  determining  where  to  allocate  technology  development  funds  for 
maximum  return. 
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APPENDIX  C 

SWITCHED  VERSUS  DEDICATED  RF  CONVERSION 


A  comparison  has  been  made  of  a  switched  versus  dedicated  RF  Conversion  as  shown  in 
Figure  C-l  and  Table  C-l  to  arrive  at  the  following  conclusions. 

a.  The  switched  system  projects  as  being  5%  less  expensive  than  the  dedicated 
system. 

b.  The  switched  system  projects  as  having  a  10%  lower  failure  rate. 

c.  A  single  failure  in  the  switched  system  will  cause  loss  of  both  receive  and 
transmit  capability  60%  of  the  time  and  loss  of  only  transmit  capability  40%  of 
the  time. 

d.  A  single  failure  in  the  dedicated  system  will  cause  loss  of  both  capabilities  30% 
of  the  time,  loss  of  transmit  50%  of  the  time  and  loss  of  receive  20%  of  the 
time. 

e.  The  switched  system  results  in  a  size  and  weight  reduction  of  about  5%. 

These  conclusions  indicate  that  there  is  no  gross  advantage  for  either  architecture. 
Further  refinement  of  the  assumed  data  as  well  as  value  judgments  as  to  the  importance 
of  lower  failure  rate,  smaller  size  and  weight,  and  graceful  degradation  are  required 
before  a  final  decision  can  be  made.  It  appears  however  that  the  switched  system  may 
have  a  slight  cost  advantage. 

To  test  the  validity  of  this  conclusion  a  complement  consisting  of  three  receivers  and  one 
transmitter  was  configured  as  shown  in  Table  C-2. 

Comparison  of  these  configurations  arrived  at  the  following  conclusions. 

a.  The  dedicated  system  projects  as  being  5%  less  expensive. 

b.  The  dedicated  system  projects  as  being  10%  more  reliable  and  10%  smaller. 

c.  A  single  failure  will  cause  loss  of  transmit  capability  18%  of  the  time  for  the 
switched  case  and  28%  of  the  time  for  a  dedicated  case. 

It  is  apparent  that  the  baseline  assumed  will  determine  which  architecture  is  the  best. 
For  the  present  it  appears  desirable  to  retain  the  option  of  using  either  approach  by 
specifying  the  switching  function  as  a  separate  module(s).  The  penalty  paid  for  this  is  an 

increase  in  the  number  of  interconnect  coax  cables  in  the  switched  configuration. 

* 

If  the  capability  of  Table  C-2  is  desired  and  it  is  assumed  that  the  transmit  duty  cycle  is 
low  then  there  exists  the  opportunity  to  use  a  combination  of  the  two  architectures  to 
significantly  increase  mission  effectiveness  at  very  little  cost.  When  there  was  no 
transmit  requirement  the  conversion  hardware  would  be  used  to  monitor  activity 
throughout  the  band  of  interest.  This  data  collected  could  be  information  on  general 
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Switched  vs.  Dedicated,  1  Receiver,  1  Transmitter 


Switched  vs  Dedicated 
1  Receiver,  l  Transmitter 


e  C-2.  Switched  vs.  Dedicated,  3  Receivers,  1  Transmitter 


Switched  vs  Dedicated 
3  Keceivers,  1  Transmitter 


band  activity  or  if  procedures  were  set  up  to  include  coded  address  and  priority  within 
the  transmission  the  incoming  signals  might  be  handled  on  a  "one  at  a  time  basis"  with  a 
significant  reduction  in  on-board  hardware. 
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APPENDIX  D 


This  appendix  contains  copies  of  the  specification  sheets  originated  by  engineering  for 
identifying  module  design  characteristics.  These  design  characteristics  were  translated 
into  PRICE  inputs  as  shown  in  Section  4. 
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ACQUISITION  COST  SUMMARY  DATA 
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APPENDIX  E 

ACQUISITION  COST  SUMMARY  DATA 


Development  and  production  cost  summaries  obtained  from  PRICE  83B  (LSKIP  =  2)  are 
presented  in  this  Appendix.  See  Section  4.2  for  associated  discussion.  All  costs  are 
$1000. 

Architecture  One  -  The  following  costs  are  for  all  Architecture  One  electronic  units. 
MA100  in  the  unit  title  identifies  Architecture  One. 

Architecture  Two  -  The  following  costs  are  for  unique  Architecture  Two  electronic 
units.  MA200  in  the  unit  title  identifies  Architecture  Two.  These  units  replace  some  of 
those  in  Architecture  One;  see  Section  3  for  specific  identification. 

Architecture  Three  -  The  following  costs  are  for  all  Architecture  Three  electronic 
units.  MA300  in  the  unit  title  identifies  Architecture  Three. 

Architecture  Four  -  The  following  costs  are  for  unique  Architecture  Four  electronic 
units.  MA400  in  the  unit  title  identifies  Architecture  Four  units.  These  units  along  with 
some  from  other  architectures  are  used  for  a  complete  Architecture  Four;  see  Section  3 
for  specific  identification. 

Architecture  Five  -  There  are  currently  no  PRICE  files  specifically  for  this  architec¬ 
ture.  Cost  estimates  for  it  are  obtained  by  extrapolations  from  other  architectures;  see 
Section  3. 

Architecture  Six  -  The  following  costs  are  for  unique  Architecture  Six  electronic  units. 
MA600  in  the  unit  title  identifies  Architecture  Six  units.  These  units  along  with  some 
from  other  architectures  are  used  for  a  complete  Architecture  Six;  see  Section  3  for 
specific  identification. 

Architecture  Seven  -  The  following  costs  are  for  unique  Architecture  Seven  electronic 
units.  MA700  in  the  unit  title  identifies  Architecture  Seven  units.  These  units  along 
with  some  from  other  architectures  are  used  for  a  complete  Architecture  Seven;  see 
Section  3  for  specific  identification. 

Antennas  -  The  following  costs  are  for  all  Architecture  One  antennas.  These  same 
antennas  are  also  to  be  used  for  most  other  architectures;  see  Section  3  for  specific 
identification. 
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Architecture  One 


FRGGRfiM  COST 

DEUELGFMENT 

PRODUCTION 

MR  1 0  0  GPS 

TOTfiL  CGST 

17729. 

23318. 

MR  10  0  JTICS  1  OF  3 
TOTfiL  COST 

10138. 

12718. 

MR  1  0  0  .JTIOS  2  OF  3 
TOTfiL  COST 

10138. 

12716. 

MR  1  0 0  .JTICS  3  OF  3 
TOTfiL  COST 

10138. 

12716. 

Mfi 1 0 0  SEEKTfiLK 

TOTfiL  COST 

10571 . 

1 281 7. 

Mfi  f  0  0  UNFfiN  RT 

TOTfiL  COST 

40  4. 

3118. 

Mfi  1  0 0  UHFfitl  RT 

TOTfiL  COST 

482 . 

380  4. 

Mfi  1  0 0  UfiFFM  F:T 

TOTfiL  COST 

384 . 

30  34. 

Mfi 100  HF  FT 

TOTfiL  COST 

871  . 

5541  . 

Mfi  1  0  0  TfiCfiN 

TOTfiL  COST 

570  . 

5443. 

Mfi 1  0  0  ILS  UGR. 

TOTfiL  COST 

374. 

2767. 

Mfi  10  0  COM  CRVF 

TOTfiL  COST 

2S6 . 

2132. 

Mfi 100  IFF  TRfiMS 

TOTfiL  COST 

80  1  . 

4  S  0  0  . 

Mfi 1 0 0  IFF  I NT 

TOTfiL  COST 

1  250  . 

1 1 283. 

Mfi 1 0 0  IFF  CRVF 

TOTfiL  COST 

23S . 

1  723. 

Mfi 100  I NT  TEST  DUMMY 
TOTfiL  COST 

0  . 

0  . 

E-2 


Architecture  Seven 


PROGRAM  COST  OE'/E 

Mfi70 0  FF  MC04  <:fiR  FREO  IF 
TCTfiL  COST 

MA70  0  F:F  RODS  70  MHZ  IF 
TCTfiL  COST 

Mfi700  FF  MOD  1 1  SHOP  S^NTH 
TCTfiL  COST 

Mfi700  FF  MODI  4  L  TRfiH 
TCTfiL  COST 

Mfi70  0  FF  ROD  IS  MULTI  Bfi  EX 
TCTfiL  COST 

Mfi700  ! NT  TEST 
TCTfiL  COST 


PROGRAM  COST  OEUELi 

Mfi700  RF  MODS  L  DUfiLT  PFEfiMF 
TCTfiL  COST 

MA70  0  FF  MOD  IS  AMT  SEL 
TCTfiL  COST 
Mfi70 0  IMT  TEST 
TCTfiL  COST 


FMENT 

FFCDUCT I  CM 

TOTfiL  COST 

30  3. 

15505. 

1  5  S  0  S . 

2S6 . 

1 4650 . 

1 4947. 

1  1  S3 . 

15211. 

1 640  4. 

1200. 

6912. 

S 1  1  3 . 

43 1  . 

4852. 

5332. 

SCO  ■ 

S3S  1  . 

9241  . 

iPMEHT 

PRODUCT  I  CM 

TCTfiL  COST 

ii  'r*  • 

2521. 

2749. 

£10. 

£'37. 

£347. 

10'?. 

5  S  0 . 

690  . 

Antennas 


PROGRAM  COST  DEUELGPMEMT 

PRODUCT  I  CM 

TOTAL  COST 

MAI  00  GPS  ANT1 

TOTAL  COST 

21  . 

210  . 

231  . 

MAi 00  GPS  AMT2 

TOTAL  COST 

15. 

163. 

1  78 . 

MfilOO  JTIDS  fiRRAV  AMT 

TOTAL  COST 

42. 

478 . 

520  . 

MAI  0  0  JTIDS  TACAM  BLADE  AMT 
TOTAL  COST 

0  . 

1  38. 

1  38. 

MfilOO  SEEKTALK  AMT 

TOTAL  COST 

86 . 

1  233. 

1  328. 

MAI  00  IJKF  AMT 

TOTAL  COST 

0  . 

30  3. 

30  3. 

MAI  00  UHF  AMT  1 

TOTAL  COST 

6 1  . 

483 . 

554. 

MAI  0  0  UHF  AMT2 

TOTAL  COST 

68 . 

60  8. 

677. 

PROGRAM  COST 
MfilOO  HF  ANT 
TOTAL  COST 


OEUELGFMEMT 


Oii, 


PRODUCTION 


8224. 


TOTAL 


COST 
S  S  4  5 . 
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APPENDIX  F 

ACQUISITION  COST  DETAIL  DATA 


Development  and  production  cost  input  and  output  data  obtained  from  PRICE  83B  are 
presented  in  this  Appendix.  See  Section  4.2  for  associated  discussion.  All  costs  are 
$1000. 

Architecture  One  -  MA100  in  the  unit  title  identifies  Architecture  One. 

Architecture  Two  -  MA200  in  the  unit  title  identifies  Architecture  Two.  These  units 
replace  some  of  those  in  Architecture  One;  see  Section  3  for  specific  identification. 

Architecture  Three  -  MA300  in  the  unit  title  identifies  Architecture  Three. 

Architecture  Four  -  MA400  in  the  unit  title  identifies  Architecture  Four  units.  These 
units  along  with  some  from  other  architectures  are  used  for  a  complete 
Architecture  Four;  see  Section  3  for  specific  identification. 

Architecture  Five  -  There  are  currently  no  PRICE  files  specifically  for  this  architec¬ 
ture.  Cost  estimates  for  it  are  obtained  by  extrapolations  from  other  architectures;  see 
Section  3. 

Architecture  Six  -  MA600  in  the  unit  title  identifies  Architecture  Six  units.  These  units 
along  with  some  from  other  architectures  are  used  for  a  complete  Architecture  Six;  see 
Section  3  for  specific  identification. 

Architecture  Seven  -  MA700  in  the  unit  title  identifies  Architecture  Seven  units.  These 
units  along  with  some  from  other  architectures  are  used  for  a  complete 
Architecture  Seven;  see  Section  3  for  specific  identification. 

Antennas  -  These  same  antennas  are  also  to  be  used  for  most  other  architectures;  see 
Section  3  for  specific  identification. 
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ARCHITECTURE  ONE 
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Mfil 00  GFS 


INFUT  DfiTfi 

FRICE  83B  5-GCT- 

^8  13:08 

QTV  1000. 

FRGTGS 

10.0  WT 

1.0  .  000  UGL  0.680 

MGDE  1  . 

QTVSVS  1 . 

INTEGE 

0.010  INTEGS 

0.0  10  fiMULTD  150.00': 

fiMULTP  150.00  7. 

MECH/STRUCT 

WS  £5.000 

MCFLXS 

5.520  FRGDS 

0.000  NEHST  1.000 

DESRFS  2.000 

ELECTRONICS 

l  J  S  E  'J  0  L  0  .  S  5  0 

MCFLXE 

7.974  FRGDE 

0.000  NEWEL  1.000 

DESR.FE  0.000 

FUR  150.000 

CMPMTS 

420.  CNF  ID 

0  ,  0  0  0  F  W  R  F  fi  C  0  .  0  0  0 

CMFEFF  0.000 

ENGINEERING 

ENMTHS  84.  0 

ENMTHF 

24.0  ENMTHT 

32.0  ECMPLX  2.500 

FR.NF  0.000 

FRGDUCT I  ON 
FRMTHS  116.0 

FRMTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

ECNS  0.000 

GLGBfiL 

V'EfiR  1978. 

ESC 

O.OOJj  FRGUCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

PLTFM  1.80  0 

SYSTEM 

1.000  FFRCJ 

1.00  0  F D fi T fi  1.000 

FTLGTS  1.00 

PROGRAM  CGST 

DEUEL OF MEN T 

FRGDUCT I  ON 

TOTAL  COST 

ENGINEERING 

DRAFTING 

1726. 

53. 

1779. 

DESIGN 

7700  . 

1  49. 

784?! 

SYSTEMS 

2697. 

0  . 

2697 . 

F  R  G  < J  M  6  M  T 

2641  . 

1123. 

3764. 

DfiTfi 

1  196. 

53. 

1  250  . 

SUBTOTALS  ENG 

1 5960  . 

1  379. 

17339. 

MANUFACTURING 

FRGDUCT ION 

0  . 

21211. 

21211. 

PROTOTYPE 

1561. 

0  . 

1561. 

TGCL-TEST  EG 

£0  8. 

726 . 

934. 

SUBTOTAL <  MFG 

1  769. 

■**  1  "7  ]/  , 

23706. 

T  C  T  fi  L  COST 

1  7729. 

2331 6 . 

41045. 

AUCGST 

21 

.21 

T 0  T  fi  L  fi  U  F  R  0 D  COST 

23.32 

MT  60.000 

UGL 

0.680  EC NS 

0 .0  30  N  E  W  S  T  1.0 0  0 

DESRFS "o  .'  20  2 

lCURUE  0 .578 

ECNE 

0.111  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

US  25.000 

WSCF 

36.743  MECID 

0.000  FRGDS  3.865 

MCFLXS  5.520 

ELECTRONICS 

WE  35.000 

WECF 

60.518  CMFID 

0  .  0  0  0  FRGDE  4.136 

MCFLXE  7.974 

FWR  150.000 

CNF NTS 

420  . 

PWRFfiC  0.249 

CMFEFF- 17.480 

SCHEDULES 

ENMTHS  84.000 

ENMTHF 

24.000  ENMTHT 

32.000  ECMFLX  2.500 

FRNF  0.167 

FRMTHS  116.000 

FRMTHF 

147.834  RISER. 

FRCD  RfiTE  FER  MGNTH 

31.412 

COST  RANGES 

DEVELOPMENT 

FRGDUCTIGN 

TOTAL  CGST 

FROM 

1 5035. 

18117. 

33152. 

CENTER 

17729. 

2331 6 . 

41045. 

TG 

21870 . 

31919. 

5378? . 
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MAI  0  0  JTIDS  1  OF  3 


INPUT  DATA 

PRICE  83B  5- OCT- 78  13:09 

CTV  IOOO. 

PROTOS 

10.0  WT 

50.000  UOL  0.463 

MODE  1  . 

QTVSVS  1 . 

INTEGE 

0.010  INTEGS 

0.0  10  AMULTD  1  50.0  0  7. 

AMULTF  1  50.0  07. 

NECH/STRUCT 

WS  38.000 

MCPLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USEUGL  0.700 

MCPLXE 

8.200  FRODE 

0.000  NEWEL  1.000 

DESRPE  0.000 

PWR  117.000 

CMPNTS 

433.  CMP I D 

0.000  PWRFAC  0.Q00 

CMFEFF  0.000 

ENGINEERING 

ENMTHS  8H.0 

ENMTHF 

24.0  ENMTHT 

32.0  ECMFLX  2.500 

FRNF  0.000 

PRODUCTION 
FRMTKS  116.0 

FRMTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

ECNS  0.000 

GLCBfiL 

YEAR  1978. 

ESC 

0.0  0?:  FRGu'CT 

1.000  DATA  1.000 

TLGTST  1.000 

FLTFM  1.800 

SYSTEM 

1.000  PPROU 

1.000  PDATA  1.000 

PTLGTS  1.00 

PROGRAM  COST 

DEUELCFMENT 

PRODUCTION 

TOTAL  COST 

ENGINEERING 

DRAFTING 

990  . 

31  . 

1021  . 

DESIGN 

4452. 

98. 

4549. 

SYSTEMS 

1  522. 

0  . 

1522. 

FROJ  MGMT 

1  486. 

60  7. 

2094. 

DATA 

669 . 

29. 

698 . 

SUBTOTAL <EN8> 

9118. 

765. 

9383. 

MANUFACTURING 

PRODUCTION 

0  . 

1  1553. 

1 1 553. 

PROTOTYPE 

894. 

0  . 

894. 

TOOL-TEST  EQ 

1  26. 

398. 

524. 

SUBTUT AL<MF8> 

10  20. 

11951. 

1 2971 . 

TOTAL  COST 

10138. 

12716. 

22854. 

AUCOST 

1  1  . 

55 

TOTAL  AU  PROD  COST 

12.72 

WT  50.000 

UOL 

0.463  ECNS 

0.031  NEWST  1.000 

DESRFS  0.175 

LCURUE  0 . 378 

ECNE 

0.122  NEWEL  1.000 

DESRPE  0.000 

MECH/STRUCT 

WS  38.000 

WSCF 

82.073  MECID 

0.000  FRODS  3.668 

MCPLXS  5.520 

ELECTRONICS 

WE  12.000 

WECF 

37.0  26  CMP  ID 

0.000  FRODE  4.601 

MCPLXE  8.200 

FWR  117.000 

CMPNTS 

433. 

PWRFAC  0.300 

CMFEFF  -0.727 

SCHEDULES 

ENMTHS  84.000 

ENMTHF 

24.000  ENMTHT  32.000  ECMFLX  2.500 

FRNF  0.162 

FRMTHS  1 16.000 

FRMTHF 

148.999  AUER. 

PROD  RATE  FER  MONTH 

30 . 304 

COST  RANGES 

DEUELCFMENT 

PRODUCTION 

TOTAL  COST 

FROM 

8706. 

10148. 

1  8  S  5  5 . 

CENTER 

10138. 

12716. 

22854. 

TO 

12209. 

1 6543. 

28752. 

—  ■ 

-  - 

. 

1 

MAI  00  JTIDS  2 

OF  3 

INPUT  DATA 

QTV  1000. 

QTVSVS  1 . 

FROTOS 

INTEGE 

10.0 

0.010 

WT 

INTEGS 

PRI 

50.000 

0.010 

CE  S3B 
UCL 

AMULTD 

5-0CT- 
0  .*63 
1  5  0  .  0  0  *< 

3S  13:11 

MODE  1  . 

AMULTP  150.00* 

MECH/STRUCT 

US  3S.000 

MCPLXS 

5.520 

FRCDS 

0.000 

NEWST 

1.000 

DESRFS  2.000 

ELECTRONICS 
USEUOL  0.300 
Fl-JR  113.000 

MCFLXE 

CMPNTS 

S.200 

*33. 

FRODE 
CMP  ID 

0.000 

0.000 

NEWEL 

PWRFAC 

1  .  000 
0.000 

DESRPE  0.000 

CMPEFF  0.000 

ENGINEERING 
ENMTKS  S*.G 

ENMTHF 

2* .  0 

ENMTNT 

32.0 

ECMPLX 

2.500 

FRNF  ,  0.000 

PRODUCTION 
PRMTHS  116.0 

FRKTHF 

0.0 

LCURUE 

0.838 

ECNE 

0.000 

ECNS  0.000 

GLOBAL 

YEAR  1 9  3  S . 
FLTFM  1.S00 

ESC 

SYSTEM 

0 . 0  0  •; 
1.000 

FRCJCT 

FFROU 

1.00  0 

1  .  0  0  0 

DATA 

FDATA 

1.000 

1.000 

i 

TLGTST  1.000  I 

FTLGTS  1  .00.  j 

FROGRAN  COST 
ENGINEERING 

DEVELOPMENT 

PRODUCTION 

»  i 

TOTAL  COST 

| 

DRAFTING 
DESIGN 
SV STEMS 
FRCJ  M  6  M  T 
DATA 

SU6TGTAL<ENG> 
MANUFACTUR  IMG 


■590  . 
**52. 
1  522. 
1*86. 
669 . 
91  IS. 


3  1  . 
98. 
0  . 
60  3. 

29. 
365 . 


10  21. 
*5*9. 
1522. 
20  9*. 

69S . 
9SS3. 


PRODUCTION 

0  . 

1 1553. 

1 1553. 

FROTOTYFE 

S9*. 

0  . 

89*. 

TOOL-TEST  EG 

126. 

398. 

52*. 

SUBTCTAL(MFG) 

10  20. 

11951. 

1 2971 . 

TOTAL  COST 

1  0  1  3  S . 

12716. 

2285*. 

AUCOST 

1  1  . 

55 

TOTAL  AU  FROD  COST 

12.72 

WT  50.000 

UCL 

0 .*63  ECNS 

0.031  NEWST  1.000 

DESRPS  0. 175 

LCURUE  0.S3S 

ECNE 

0.122  NEWEL  1 .000 

DESRPE  0.000 

MECK/STRUCT  1 

WS  33.000 

ELECTRONICS 

WSCF 

32.033  MECID 

0.000  FRODS  3.666 

MCFLXS  5.520 

WE  12.000 

WECF 

37.0  26  CMP I D 

0.000  FRODE  *.601 

MCPLXE  8.200 

FWR  113.000 

CMFNTS 

*33. 

PWRFAC  0.300 

CMPEFF  -0.727 

SCHEDULES  1 

ENMTHS  8*. 000 

ENMTHF 

2*. 000  ENMTHT 

32.000  ECMFLX  2.500 

FRNF  0.162 

PRMTHS  118.000 

FRMTHF 

1*8.999  AUER. 

FROD  RATE  FER  MC-NTH 

30.30* 

COST  RANGES 

DEUELOPMENT 

PRODUCTION 

TOTAL  COST 

FROM 

8706. 

101*8. 

1 SS55 . 

CENTER 

10133. 

12716. 

2235*. 

TO 

12209. 

165*3. 

C  0  r  5  w  . 

F-5 


flfitOO  JTIDS  3  OF  3 


INFUT  DfiTfi 

QTV  1000. 

FROTCS 

10.0  WT 

PRICE  83B  5-GCT- 
50.000  UGL  0.463 

73  13:13 

MODE  1  . 

GTYSYS  1 . 

INTEGE 

0.010  INTEGS 

0.010  fiMULTD  150.007 

fiMULTF  150.007. 

MECH/STRUCT 

WS  33.000 

MCPLXS 

5.520  FRODS 

0  .  000  NEWST  1  .000 

DESRFS  2.000 

ELECTRONICS 

USEUCL  0.700 

MCFLXE 

S.200  FRCDE 

0.000  NEWEL  1.000 

DESRFE  0.000 

FWR  117.000 

CMFNTS 

433.  CMFID 

0.000  FWRFRC  0.000 

CMFEFF  0.000 

ENGINEERING 

ENMTHS  34.0 

ENMTHF 

24.0  ENMTHT 

32.0  ECMFLX  2.500 

FRNF  0.000 

PRODUCTION 
PRMTHS  116.0 

FRMTHF 

0.0  LCURUE 

0.373  ECNE  0.000 

J 

ECNS  0.000 

GLGBfiL 

VEfiR  1373. 

ESC 

0  .001'  FRO.JCT 

1.000  DfiTfi  1.000 

tlgtst  1.000 

FLTFN  1.300 

SYSTEM 

1.000  FFRCU 

1.000  PGfiTfi  1.000 

PTLGTS  1.00. 

PROGRGN  COST 

OEUELGPMENT 

FRGDUCTIGN 

TGTfiL  COST 

ENGINEERING 
DRfiFT I NG 

9S0. 

31  . 

10  21. 

DESIGN 

4452. 

S3. 

454S . 

SYSTEMS 

1522. 

0. 

1  522. 

FROo  MGMT 

1  436. 

60  7. 

2094. 

DfiTfi 

669. 

2?. 

6  S3. 

SUBTOTfiLCENG 

> 

S  1  1  3  . 

765. 

9333. 

MfiNUFfiCTURING 

PRODUCTION 

0. 

1 1553. 

1 1553. 

FPCTOTYFE 

SS4 . 

0  . 

334. 

TOOL' TEST  EG 

126. 

398 . 

524. 

SUBTOTfiUKFG) 

1  0  20  . 

1 1S51 . 

12971 . 

TCTfiL  COST 

1  0  1  3  S . 

12716. 

22354. 

fiUCGST 

1  1 

.55 

TCTfiL  fiU  PROD  COST 

12.72 

WT  50.000 

UGL 

0.463  ECNS 

0.031  NEWST  1.000 

DESRFS  0.175 

LCURUE  0.373 

ECNE 

0.122  NEWEL  1 .000 

DESRFE  0.000 

MECH/STRUCT 

MS  33.000 

WSCF 

82.073  MECID 

0.000  FRGDS  3.668 

MCFLXS  5.520 

ELECTRONICS 

WE  12.000 

WECF 

37.026  CMFID 

0.000  FRGDE  4.601 

MCFLXE  3.200 

PWR  117.000 

CMFNTS 

433. 

FWRFRC  0.300 

CMFEFF  -0.727 

SCHEDULES 

ENMTHS  34 .000 

ENMTHF 

24.000  ENMTHT 

32.000  ECMFLX  2.500 

FRNF  0.162 

PRMTHS  1 16.000 

FRMTHF 

148.999  fiUER'. 

FRGD  RfiTE  FER  MONTH 

30 . 304 

COST  RfiNGES 

DEUELCFMENT 

FRGDUCTIGN 

TCTfiL  COST 

FROM 

S70  6 . 

10143. 

18355. 

CENTER 

10133. 

12716. 

22854. 

TO 

-  1 2209. 

16543. 

23752. 

F-6 


MfilOO  SEEKTfiLK 


IMFUT  DfiTfi 

FRICE  83B 

5-CCT- 

78  1  3 

!  1  5 

OTY  1000. 

FRGTGS 

10.0 

WT 

27.000 

UGL 

0.521 

MODE 

1  . 

QTY'SYS  1  . 

IMTEGE 

0.01  0 

IMTEGS 

0.010 

fiMULTD 

150.007. 

fiMULTP 

150. 

00* 

MECH/STRUCT 

WS  12.000 

MCPLXS 

5.520 

FRGDS 

0.000 

MEWST 

1  .000 

DESRFS 

^  • 

000 

ELECTRGM I CS 
USEUOL  0.700 

MCPLXE 

3.136 

FRGDE 

0 .000 

NEWEL 

1  .000 

DESRFE 

0. 

000 

FWR  30.000 

CMFMTS 

500  . 

CMFID 

0.000 

FWRFfiC 

0.000 

CMPEFF 

0  . 

000 

EMGIMEERIMG 
EMMTHS  34.0 

EMMTHF 

24. 0 

EMMTHT 

32.0 

ECMFLX 

2.500 

FRMF 

,  o  . 

000 

PRODUCTION 
PRMTHS  116.0 

FRMTKF 

0  .  0 

LCURUE 

0.373 

ECME 

0.000 

ECMS 

0  . 

000 

GLGBfiL 

YEfiR  1973. 

ESC 

0.00 1; 

FRCJCT 

1.000 

DfiTfi 

1  .000 

TLGTST 

1  .000 

FLTFM  1.300 

SYSTEM 

1.000 

PPRCU 

1.000 

PDfiTfi 

1.000 

FTLGTS 

1 

.00 

PRGGRfiM  COST 

GEUELGFMENT 

FRGDUCTIGM 

TGTfiL 

CGST 

EMGIMEERIMG 

DRfiFT I  MG 

1044. 

3 

4. 

1077. 

DESIGN 

4684. 

1  0 

£  • 

47S6 . 

SYSTEMS 

1612. 

0. 

1612. 

FRGU  MGMT 

1561  . 

616. 

2177. 

DfiTfi 

707. 

9. 

736. 

SU6TQTfiL<EN0> 

9607. 

731  . 

103S8. 

MfiNUFfiCTUR  IMG 


FRGDUCTIGM 

0  . 

1 1732. 

1 1732. 

FRGTGTYFE 

343. 

0  . 

848. 

TGGL-TEST  EG 

1  16. 

403. 

519. 

SUBTGTfiUMFG 

964. 

12135. 

1 3099. 

TGTfiL  CGST 

10571. 

12917. 

234S7. 

fiUCGST 

1  1  . 

73 

TGTfiL  fiU  FROD  CGST 

12.92 

HT  27.000  ! 

UGL 

0.521  ECMS 

0.030  MEWST  1.000 

DESRFS  0.149 

LCURUE  0.373 

ECME 

0.113  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

WS  12.000 

WSCF 

23.041  MECID 

0.000  FRGDS  3.934 

MCPLXS  5.520 

ELECTRONICS 

WE  15.000 

WECF 

41.145  CMFID 

0.000  FRGDE  4.489 

MCFLXE  8.136 

FWR  30.000 

CMFNTS 

500  . 

FWRFfiC  0.823 

CMPEFF-21 .325 

SCHEDULES 

EMMTHS  34.000 

EMMTHF 

24.000  EMMTHT 

32.000  ECMFLX  2.500 

FRMF  0.163 

PRMTHS  1 16.000 

FRMTHF 

148.236  fiUERv 

FRGD  RfiTE  FER  MONTH 

31.021 

COST  RfiNGES 

DEUELGPMENT 

FRGDUCTIGM 

TGTfiL  COST 

FRGM 

90  72. 

10264. 

19335. 

CENTER 

10571  . 

12917. 

23437. 

TO 

12727. 

1 6346. 

29573. 

F-7 


.«3h  ;,W  0  ‘  &X 


‘tBW  4 


flfilOO  UHFfiM  RT 


INPUT  DfiTfi 

FRIC 

E  83B 

5-GCT-: 

78  13: 

17 

QTV  1000. 

FROTOS 

10.0 

WT 

6.000 

UGL 

0.138 

NGDE 

1  . 

QTVSVS  1  . 

INTEGE 

0.010 

INTEGS 

0.010 

fiNULTD 

150.00* 

fiNULTP 

150.00* 

NECH/STRUCT 

WS  3.000 

NCFLXS 

5.520 

FRODS 

0.000 

NEWST 

1  .000 

DESRFS 

2.000 

ELECTRON  I CS 

USEUCL  0.900 

NCFLXE 

S.  125 

FRODE 

0.000 

NEWEL 

1.000 

DESRFE 

0.000 

PWR  18.000 

CNFNTS 

250  . 

CNF  I D 

0.000 

FWRFfiC 

0.000 

CNPEFF 

0.000 

ENGINEERING 

ENNTHS  98.0 

PRODUCTION 

ENNTHF 

12.0 

ENNTKT 

1  S .  0 

ECNFLX 

0.500 

PRNF 

0.000 

1 

PRMTKS  118.0 

FRNTHF 

0.0 

LCURUE 

0  .  878 

ECNE 

0.000 

ECNS 

0.000 

GLOBfiL 

VEfiR  1878. 

ESC 

0.00* 

PRGUCT 

1.000 

DfiTfi 

1.000 

TLGTST 

1  .000 

FLTFN  1.S00 

S VS TEN 

1  .000 

FFROU 

1.00  0 

FDfiTfi 

1.000 

FTLGTS 

1  .00 

PRGGRfiN  COST 

DEUELOFNENT 

PRODUCTION 

TOTfiL  CCST 

ENGINEERING 

DRfiFTING 

66. 

1  0  . 

77. 

DESIGN 

1  66 . 

33. 

1  88. 

SVSTENS 

6. 

0  . 

6 . 

FRCo  MGMT 

35. 

150. 

185. 

GfiTfi 

1  1 . 

f 

i  • 

18. 

SUBTOTfiL(ENG) 

284. 

20  0  . 

485. 

NfiNUFfiCTUR ING  .  _ 

PRODUCTION 

0  . 

2805. 

280  5 . 

PROTOTYPE 

1  13. 

0  . 

113. 

1  18. 

TOOL-TEST  ER 

6. 

112. 

SUBTOTfiL<HF0) 

1  19. 

2917. 

30  37. 

TOTfiL  COST 

404. 

3118. 

3521  . 

fiUCCST 

Z  • 

81 

TOTfiL  fiU  FROD  CCST 

3.  12 

WT  6.000  UGL 

0.139  ECNS 

0.028  NEWST  1.000 

DESRFS  0.000 

LCURUE  0.878 

ECNE 

0.110  NEWEL  1 .000 

DESRFE  0.000 

NECK/STRUCT 

WS  3.000 

WSCF 

21.614  NECID 

0.000  FRODS  4.000 

NCFLXS  5.520 

ELECTRONICS  . 

WE  3.000 

WECF 

24.015  CNF I D 

0.000  FRODE  4 . S8b 

NCFLXE  8.125 

FWR  IS. 000 

CNFNTS 

250  . 

FWRFfiC  0.729 

CNFEFF  -1.278 

SCHEDULES  _  .  . 

ENNTHS  88.000 

ENNTHF 

12.000  ENNTHT 

18.000  ECNFLX  0.500 

FRNF  0.123 

PRNTHS  116.000 

FRNTHF 

147.091  fiUERi 

FROD  RfiTE  FER  NONTH 

32 . 164 

COST  RfiNGES 

DEUELOFNENT 

PRODUCTION 

TOTfiL  CCST 

FRCN 

342. 

2547. 

2SS8 . 

CENTER 

404. 

3118. 

3521  . 

TO 

489. 

3877. 

4365. 

P-8 


Mfi  1  0  0  UHFfiM  RT 


INPUT  DfiTfi 

QTV  1000. 

PROTCS 

10.0 

WT 

PRICE  83B 
7.000  UOL 

5-OCT-i 

0.156 

78  13: 

MODE 

18 

1  . 

QTVSVS  1  . 

INTEGE 

0.010 

INTEGS 

0.010 

fiMULTD 

1  50.0  0  7. 

fiKULTF 

1  50 . 00  X 

MECH/STRUCT 

WS  3.000 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

t  .000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.700 

MCPLXE 

8.115 

PRCDE 

0  .000 

NEWEL 

1.000 

DESRPE 

0.000 

PKR  1 $.000 

CMPHTS 

260  . 

CMP  I D 

0.000 

PWRFfiC 

0.000 

CMPEFF 

0.000 

ENGINEERING 

ENKTHS  93.0 

ENNTHF 

12.0 

ENMTHT 

18.0 

ECMFLX 

0.500 

PRNF 

0.000 

PRODUCTION 
PRNTHS  116.0 

PRMTHF 

0.0 

LCURUE 

0.87S 

ECNE 

0.000 

ECNS 

0.000 

GLOBfiL 

VEfiR  1978. 

ESC 

o.oo*/. 

PRCoCT 

1.000 

DfiTfi 

1.000 

TLGTST 

1  .  000 

PLTFM  1.800 

SYSTEM 

1.000 

PPRCU 

1.000 

PDfiTfi 

1  .000 

PTLGTS 

1  .00 

FROGRfiM  COST 
ENGINEERING 

OEUELGPKENT 

PRODUCTION 

TGTfiL 

COST 

DRfiFTING 

SO. 

12. 

92. 

DESIGN 

199. 

38. 

237. 

SYSTEMS 

y 

0  . 

7. 

PROJ  MGKT 

42  i 

190. 

^ 

DfiTfi 

14. 

9. 

23. 

SUBTCTfiL(ENG) 

342. 

249. 

591  . 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

3510. 

3510  . 

PROTOTYPE 

141. 

0  . 

141  . 

TOOL-TEST  EG 

8. 

145. 

153. 

SUBTOTfiL<MFG> 

1  49. 

3655. 

3804. 

TOTfiL  COST 

492. 

3904. 

4388. 

fiUCOST  3. 

51 

TOTfiL  fiU  PROD  COST 

3.90 

WT  7.000  UOL 

0.156 

ECNS 

0.028 

NEWST  1  .  000  DESRFS  0.000 

LCURUE  0.S7S 

ECNE 

0.110 

NEWEL  1  .  000  DESRPE  0.000 

MECH/STRUCT 

WS  3.000  WSCF 

19. 184 

MECID 

0  .000 

PRODS  4.031  MCFLXS 

5.520 

ELECTRONICS 

WE  4.000  WECF 

36.560 

CMFID 

0.000 

PRCDE  4.583  MCFLXE 

8.115 

PWR  18.000  CMPNTS 

260  . 

FWRFfiC  0.748  CMFEFF 

-6.642 

SCHEDULES 

ENMTHS  98.000  ENMTKF 

12.000 

ENMTHT 

18.000 

ECMPLX  0.500  PRNF 

0.123 

PRMTHS  1 18.000  FRMTHF 

147. 138 

fiUER. 

FROD  RfiTE  PER  MONTH 

32.114 

COST  RfiNGES 

DEUELGFMENT 

PRODUCTION  TOTfiL 

COST 

FROM 

412. 

3135. 

3547. 

CENTER 

492. 

3804. 

43S6 . 

TO 

607. 

5015. 

5622. 

F-9 


MfilOO  UHFFM  RT 


INFUT  DfiTfi 

PRICE  83B  5-0CT-; 

78  13!  20 

GTV  1000. 

FROTOS 

10.0  WT 

5.000  UGL  0.104 

MODE  1 . 

QTYSVS  1 . 

INTEGE 

0.010  INTEGS 

0.0  10  fiMULTD  150.0  0*/. 

fiMULTP  1  50.005: 

MECH/STRUCT 

WS  £.000 

MCFLXS 

5.520  FRGDS 

0.000  NEMST  1.000 

DESRFS  2.000 

ELECTRONICS 

USEUGL  0.700 

MCFLXE 

8.116  FRCDE 

0.000  NEWEL  1.000 

DESRFE  0.000 

FUR  10.000 

CMFNTS 

220.  CMP  I D 

0.000  FWRFfiC  0.000 

CMFEFF  0.000 

ENGINEERING 

ENNTKS  98.0 

ENKTNF 

12.0  ENMTHT 

18.0  ECMPLX  0.500 

FRNF  0.000 

PRODUCTION 
FRKTNS  116.0 

FRMTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

l 

l 

ECNS  0.000 

GLGBfiL 

YEfiR  1978. 

ESC 

0.005:  FRCUCT 

1.000  DfiTfi  1.000 

i 

TLGTST  1.000 

FLTFN  1.800 

SYSTEM 

1.000  FFROJ 

1 .000  PDfiTfi  1.000 

PTLGTS  1.00 

PRGGRfiM  COST 

DEUELOFMENT 

FRGDUCTION 

TOTfiL  COST  \ 

ENGINEERING 

ORfiFTING 

65. 

10. 

75. 

DESIGN 

163. 

30. 

193. 

SYSTEMS 

6. 

0  . 

6. 

FROG  MGMT 

34. 

148. 

182. 

DfiTfi 

1  1  . 

i  • 

18. 

SUBTOTfiL<ENG> 

279. 

195. 

474. 

MfiNUFHCTUR ING  j 

PRODUCTION 

0  . 

2716. 

2716. 

FROTOTYFE 

10  9. 

0  . 

109. 

TOOL-TEST  EG 

6 . 

122. 

129. 

SUBTOTfiL(MFG) 

1  15. 

2839. 

2954. 

TCTfiL  COST 

394 . 

3034. 

3428. 

fiUCGST 

a 

72 

TOTfiL  fiU  FROD  COST 

3.03 

WT  5.000 

VOL 

0.104  ECNS 

0.028  NEWST  1.000 

DESRFS  0.000 

LCURUE  0.878 

ECNE 

0.110  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT  I 

WS  2.000 

WSCF 

19. 194  MECID 

0.000  FRCDS  4.031 

MCFLXS  5.520 

ELECTRONICS 

WE  3.000 

WECF 

41.130  CMFID 

0.000  FRODE  4.47S 

MCFLXE  8.116 

FWR  10.000 

CMFNTS 

£20. 

FWRFfiC  0.992 

CMFEFF  -9.829 

SCHEDULES  1 

ENMTHS  98.000 

ENMTHF 

12.000  ENMTHT 

18.000  ECMFLX  0.500 

FRNF  0.123 

PRMTNS  1 16.000 

FRMTHF 

146.931  fiUER . 

FROD  RfiTE  FER  MONTH 

32.330 

COST  RfiNGES 

DEUELOFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

329. 

2427. 

2757. 

CENTER 

394. 

3034. 

3428. 

TO 

489. 

3930. 

44  IS .  i 

MfilOO  HF  RT 


INPUT  DfiTfi 

PRICE  S3B  5-GCT-? 

‘8  13:22 

GTV  1000. 

PRGTOS 

10.0 

WT  1 

2.000  UGL  0.231 

MODE  1  . 

QTVSVS  1 . 

INTEGE 

0.010 

INTEGS 

0.0  10  fiMULTD  1  50.0  0  7. 

fiMULTP  1  50.00  7. 

MECH/STRUCT 

WS  6.000 

MCPLXS 

5.520 

FRGDS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 
USEUGL  0.700 

MCPLXE 

8.094 

FRODE 

0.000  NEWEL  1 .000 

DESRPE  0.000 

FWR  SO. 000 

CKFNTS 

300  . 

CMP  I D 

0.000  PWRFfiC  0.000 

CMPEFF  0.000 

ENGINEERING 
ENKTHS  98.0 

ENNTHF 

12.0 

ENMTHT 

1S.0  ECMPLX  0.500 

PRNF  0.000 

FRCOUCTICN 
FRNTHS  116.0 

FRMTHF 

0.0 

LCURUE 

0.S7S  ECNE  0.000 

ECNS  '  0.000 

GLGBfiL 

YEfiR  1  97S . 

ESC 

0.00% 

FRGJCT 

r. 000  DfiTfi  1.000 

TLGTST  1.000 

FLTFM  1.S00 

SYSTEM 

1.000 

PFRGU 

1.000  PDfiTfi  1.000 

PTLGTS  1.00 

PRGGRfiM  COST 

DEUELGPMENT 

PRCDUCTICN 

TOTfiL  CGST 

ENGINEERING 

DRfiFTING 

106. 

16. 

122. 

GESIGN 

265. 

50. 

314. 

SYSTEMS 

9. 

0. 

9. 

FRGJ  MGMT 

57. 

270. 

327. 

DfiTfi 

19. 

13. 

31  . 

SUBTGTfiLvENG) 

>+57. 

348. 

805. 

MfiNUFfiCTUR I NG 

FRGDUCTION 

0  . 

5000  . 

5000  . 

FROTCTYFE 

203. 

0. 

203. 

TOOL- TEST  EG 

1  1  . 

193. 

204. 

SUBTGTfiL<  MFG)  ' 

215. 

5193. 

5407. 

TOTfiL  CCST 

671  . 

5541  . 

6212. 

fiUCGST 

5. 

00 

TOTfiL  fiU  PROD  COST 

5.54 

WT  12.000 

UGL 

0.231  ECNS 

0.029  NEWST  1 .000 

DESRPS  0.02S 

LCURUE  0.S7S 

ECNE 

0.110  NEWEL  1.000 

DESRPE  0.000 

MECH/STRUCT 

WS  6.000 

ELECTRGN ICS 

WSCF 

25.91 

S  MECID 

0.000  PRODS  3.953 

MCFLXS  5.520 

WE  6.000 

WECF 

37.02 

6  CMFID 

0.000  PRCDE  4.542 

MCPLXE  S.094 

PWR  SO. 000 

CMFNTS 

300 

• 

PWRFfiC  0.303 

CMPEFF  6.123 

SCHEDULES 

ENMTHS  SS.000 

ENMTKF 

12.000  ENMTHT 

IS. 000  ECMPLX  0.500 

PRNF  0.123 

FRNTHS  116.000 

FRMTHF 

147.365  fiUER1. 

PROD  RfiTE  FER  MGNTH 

31 . SS3 

COST  RfiNGES 

DEUELGPMENT 

PRODUCTION 

TOTfiL  CGST 

FROM 

561  . 

4440  . 

5000  . 

CENTER 

671  . 

5541  . 

6212. 

TO 

S3 1  . 

714$. 

7979 . 

F-ll 

Mfil  00  TfiCfiN 


INPUT  DfiTfi 

GTV  1000.  FRCTGS 
OTYSYS  1.  INTE8E 

MECH/STRUCT 


FRICE  S3B  5-0CT-7S  1 3 s 

10.0  WT  11.000  UGL  0.122  NODE  1. 

0.0  10  INTE6S  0.0  10  fiMULTD  150.0  0?:  fiMULTP  1  50.00^ 


WS  5.000 

MCFLXS 

5.520 

FRODS 

0.000 

NEWST 

1  .000 

DESRFS  2. 

000 

ELECTRONICS 
USEUGL  0.700 

MCPLXE 

S.  OSH 

PRODE 

0.000 

NEWEL 

1  .000 

DESRPE  2. 

000 

PWR  HO. 000 

CMFNTS 

200  . 

CMP  ID 

0.000 

FWRFfiC 

0.000 

CMFEFF  0. 

000 

ENGINEERING 
ENMTHS  98.0 

ENMTHF 

12.0 

ENMTHT 

18.0 

ECMFLX 

0.500 

PRNF  0. 

000 

PRODUCTION 
FRMTHS  116.0 

PRMTHF 

0 . 0 

LCURUE 

0.S7S 

ECNE 

0.000 

i 

ECNS  0. 

000 

GLGBfiL 

YE  SR  1978. 

ESC 

o.oo?: 

PRGUCT 

1.000 

DfiTfi 

1  .000 

TLGTST  1. 

000 

FLTFM  1.800 

SYSTEM 

1  .000 

PPROU 

1  .000 

PDfiTfi 

1.000 

PTLGTS  1 

.00 

FRGGRfiM  COST 

OEUELGPMENT 

PRODUCTION 

TCTfiL  COST 

ENGINEERING 

CRfiFTirSG 

83. 

12. 

95. 

DESIGN 

207. 

3H . 

2H1  . 

SYSTEMS 

7. 

0. 

7. 

FRO-J  MGMT 

H8 . 

269. 

317. 

DfiTfi 

15. 

13. 

2S. 

SUBTOTfiL''ENG> 

360. 

329. 

689. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

H90 0  . 

H900  . 

PROTOTYPE 

1  99. 

0. 

199. 

TOOL-TEST  EG 

1  1  . 

215. 

226 . 

SUBTCTfiLCMFG 

\ 

210. 

51  15. 

5325. 

TCTfiL  CGST 

570  . 

5HH3 . 

6013. 

fiUCCST 

H. 

90 

TCTfiL 

fiU  PROD  COST 

5.  HH 

WT  11.000  UGL 

LCURUE  0.S7S 

MECH/STRIJCT 
WS  3.000  WSCF 

ELECTRONICS 
WE  6.000  WECF 

PWR  HO.  000  CMFNTS 

SCHEDULES 

ENMTHS  98.000  ENNTKF 
FRMTHS  1 16.000  PRHTHF 


0.122  ECNS  0.0  29  NEWST  1.000  DESRFS  0.000 

ECNE  0.109  NEWEL  1.000  DESRPE  0.229 

HI. 132  MECID  0.000  PRODS  3.836  MCPLXS  5.520 

70.5H7  CNPID  0.000  PRGDE  H.0S1  MCFLXE  8. OSH 

200.  FWRFfiC  0.367  CNPEFF  -5.621 


12.000  ENKTHT  IS. 000  ECMFLX  0.500  PRNF  0 . 1 2H 
1H7.255  fiUER.  PROD  RfiTE  PER  MONTH  31.995 


COST  RfiNGES 

OEUELGPMENT 

PRODUCTION 

TCTfiL  COST 

FROM 

H66. 

H23S. 

H70H. 

CENTER 

570. 

5HH3 . 

6013. 

TO 

739. 

7H67. 

8206. 

P-12 


MfilOQ  ILS  VOR 


INPUT  DfiTfi 

GTY  1000. 

QTYSYS  1 . 

PRCTGS 

INTEGE 

10.0 

0.0(0 

WT 

INTEGS 

FRICE  83B 
5.000  VOL 
0.010  AHULTD 

5-GCT-78  13: 

0.1  OH  MODE 

1  50.0011  fiMULTF 

26 

1  . 

150.0  OH 

MECfi/STRUCT 

WS  2.000 

MCFLXS 

5.520 

FRGDS 

0.000 

NEWST 

1  .  000  DESRFS 

2.000 

ELECTRONICS 
USEVGL  0.S50 
PWR  8.000 

MCFLXE 

CfSFNTS 

8.007 
200  . 

FRGDE 

CMPID 

0.000 

0  .000 

NEWEL 

FWRFRC 

1 .000  DESRFE 
0.000  CMPEFF 

0.000 

0.000 

ENGINEERING 
ENMTHS  98. 0 

ENMTHP 

12.0 

ENMTHT 

18.0 

ECMPLX 

0.500  FRNF 

0.000 

1 

FRGDUCT I  ON 
FRNTHS  116.0 

FRMTHF 

0  .  0 

LCURUE 

0.878 

ECNE 

0.000  ECNS 

0.000 

GLGBfiL 

YEAR  1878. 

FLTFN  1.800 

ESC 

SYSTEM 

0.00  * 

1  .000 

FRG-JCT 

PFROu 

1.000 

1.000 

DfiTfi 

FDfiTfi 

1 .000  TLGTST 
1.000  FTLGTS 

1  .000 

1  .00 

PROGRAM  COST 

DEUELGFMENT 

PRODUCTION 

TGTfiL  COST 

ENGINEERING 

DRfiFTING 

63. 

S. 

72. 

DESIGN 

156. 

28. 

183. 

SYSTEMS 

6. 

0. 

6. 

FRGJ  MGMT 

33. 

134. 

1  66. 

DfiTfi 

1  1  . 

6. 

17. 

SUBTGTfiL(ENG) 

267. 

177. 

444. 

MANUFACTURING 

PRODUCTION 

0  . 

2481  . 

2481  . 

FRCTOTYFE 

10  1. 

0  . 

10  1  . 

TOGL-TEST  EG 

6 . 

10S. 

115. 

SUBTOTfiLCMFG) 

107. 

25S0  . 

26S7 . 

TGTfiL  COST 

374 . 

2767. 

3141. 

fiUCGST  2. 

48 

TGTfiL  fit. 

!  FRGD  COST 

2.77 

WT  5.000  VOL 

0  .  1 0H 

ECNS 

0.028 

NEWST  1.000 

DESRPS  0.000 

LCURUE  0.878 

ECNE 

0.104 

NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

WS  2.000  WSCF 

IS. 1  S4 

MECID 

0.000 

PRODS  4.031 

MCFLXS  5.520 

ELECTRON ! CS 

WE  3.000  WECF 

33.872 

CMFID 

0  .000 

PRODE  4.557 

MCPLXE  8.007 

FWR  8.000  CMFNTS 

200  . 

FWRFfiC  1.080 

CMPEFF1- 1  2 . 785 

SCHEDULES 

ENMTHS  88.000  ENNTHF 

12.000 

ENMTHT 

18.000 

ECMFLK  0.500 

FRNF  0.125 

FRMTHS  116.000  FRMTHF 

146.328 

fiVER. 

PROD  RfiTE  FER  MONTH 

7  •? 

w  •  •'  1  V 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

FROM 

3  1  H . 

2230  . 

2544. 

CENTER 

374. 

- 

2767. 

3141. 

TO 

461  . 

3541  . 

4002. 

F-13 


MR  10  0  CGM  CRVP 


t 


« 


t 

f 


I 


INPUT  DfiTfi 

FRICE  S3B 

5-0CT- 

78  13: 

28 

GTY  1000. 

FROTOS 

10.0 

WT 

5.00  0 

UGL 

0.016 

NODE 

1  . 

STYSYS  1 . 

INTEGE 

0.010 

INTEGS 

0.010 

fiMULTD 

1  5  0 . 0  0  X 

fiMULTF 

150.00* 

MECK/STRUCT 

WS  3.000 

MCPLXS 

5.520 

FRODS 

0.000 

NEWST 

1  .000 

DESRFS 

1.000 

ELECTRONICS 

USEUOL  0.S00 

MCPLXE 

8.032 

FRGDE 

0.000 

NEWEL 

1  .000 

DESRFE 

0.000 

FUR  3.000 

CMFNTS 

1  11. 

CNF  ID 

0  .  0  0  0 

FWRFRC 

0.000 

CMPEFF 

0.000 

ENGINEERING 

ENNTHS  98. 0 

ENKTHF 

12.0 

ENMTHT 

1  S .  0 

ECMFLX 

0.50  0 

FRNF 

0.000 

PRODUCTION 
FRNTHS  116.0 

FRMTHF 

0  .0 

LCURUE 

0  .  S78 

ECNE 

0  .  0  0  0 

ECNS 

0.000 

G  L  0  B  fi  L 

YEfiR  1 9?S . 

ESC 

0.00  X 

FROUCT 

1.000 

DfiTfi 

1.000 

TLGTST 

1.000 

FLTFN  1.S00 

SYSTEM 

1.000 

FFROU 

1.000 

PGRTR 

1.000 

FTLGTS 

1.00 

FRGGRfiM  COST 

DEUELOFMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRfiFTING 

50. 

•7 

57. 

DESIGN 

1  25. 

21  ’. 

115. 

SYSTEMS 

1. 

0  . 

1. 

FROG  MGMT 

26. 

101. 

1  30  . 

DfiTfi 

8. 

5. 

13. 

SUBTCTfiL(ENG) 

211. 

137. 

351  . 

NfiNUFfiCTUR I NG 

FPODUCTI ON 

0  . 

1898. 

1  898. 

FROTCTYFE 

78. 

0  . 

7S . 

TOOL- TEST  EG 

1. 

SS . 

102. 

SU6TGTfiL<MFG> 

82. 

1  995. 

20  7S. 

TOTfiL  COST 

296. 

2132. 

Lj 

fiUCOST  1  . 

90 

TOTfiL  fiU  FROD  COST 

2.  13 

WT  5.000  UOL 

0.016 

ECNS 

0.028  NEWST  1 .000 

DESRFS  0.000 

LCURUE  0.878 

ECNE 

0.105  NEWEL  1.000 

DESRFE  0.000 

MECK/STRUCT 

WS  3.000  WSCF 

61.795 

MECID 

0.000  FRODS  3.725 

NCFLXS  5.520 

ELECTRONICS 

WE  2.000  WECF 

17.996 

CMFID 

0.000  FRODE  1.323 

NCFLXE  8.032 

FWR  3.000  CMFNTS 

1  11. 

PWRFfiC  1.130 

CMFEFF-21 . 551 

SCHEDULES 

ENMTKS  9S.000  ENNTKF 

12.000 

ENMTKT 

18.000  ECMFLX  0.500 

FRNF  0.125 

FRMTKS  118.000  FRMTKF 

116.150 

fiUER'. 

FROD  RfiTE  FER  MONTH 

32.811 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

217. 

1698. 

1  915. 

CENTER 

296. 

2132. 

2129. 

TO 

373. 

2813. 

3185. 

!■  '  *■» 


P-14 


Mfi  tOO  IFF  TRfiNS 


INPUT  DfiTfi 

FRICE  S3B  5- OCT- 78  13 

30 

QTY  1000.  FROTCS 

10.0  WT  1 

2.000  VOL  0.156 

MODE 

1  . 

6TV3YS  1.  INTEGE 

0.010  INTEGS 

0.010  fiKULTD  150.00* 

fiMULTP 

1  50.00* 

MECH/STRUCT 

MS  7.000  MCPLXS 

5.520  PRODS 

0  .  000  NEWST  r.  000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.700  MCFLXE 

S. 102  PRODE 

0.000  NEWEL  1.000 

DESRFE 

0.000 

FWR  HO. 000  CMFNTS 

2H0 .  CMP  ID 

0.000  PWRFRC  0.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  SS.O  ENMTHP 

12.0  ENMTh'T 

1S.0  ECMFLX  0.500 

PRNF 

0.000 

PRODUCTION 

■ 

PRMTHS  116.0  FRMTKF 

0.0  LCURVE 

0.878  ECNE  0.000 

ECNS 

0.000 

GL06RL 

YEfiR  1978.  ESC 

0.00%  PRGUCT 

1.000  DfiTfi  1.000 

TLGTST 

1.000 

FLTFM  1.S00  SYSTEM 

1.000  PFRGU 

1.000  PDfiTfi  1.000 

PTLGTS 

1.00 

PROGRAM  COST 

DEVELOPMENT 

FRCDUCTIGN 

TOTfiL 

COST 

ENGINEERING 

DRfiFTIRG 

96. 

1  H. 

110. 

DESIGN 

239. 

H3 . 

281  . 

SYSTEMS 

a 

7  • 

0  . 

9. 

PRO.J  MGMT 

52. 

2 HO  . 

292. 

DfiTfi 

17. 

1  1  . 

28. 

SUBTOTfiL(ENG) 

HI  1  . 

30  9. 

720  . 

KfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

HH1  2. 

HH 1  2 . 

PROTOTYPE 

1  SO  . 

0  . 

ISO. 

TOOL-TEST  EG 

1  0  . 

1  79. 

1  90  . 

SUBTOTfiL(MFG) 

190. 

H591  . 

H7S 1  . 

TOTfiL  COST 

60  1  . 

H90 0  . 

550  1  . 

AVCOST  H 

.HI 

TOTfiL  fiV  PRGD  COST 

H .  90 

WT  12.000  VOL 

0.156  ECNS 

0 . 029  NEWST  1.000 

DESRFS  0.000 

LCURVE  0.S7S 

ECNE 

0.110  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

KS  7.000  WSCF 

HH.7S6  MECID 

0  .  0  00  FRGDS  3. SI  5 

MCPLXS 

5.520 

ELECTRONICS 

WE  5.000  WECF 

H5.70  0  CMP  ID 

0.000  PRODE  H.395 

MCFLXE 

8.102 

FWR  HO. 000  CMFNTS 

2H0  . 

PWRFfiC  0.H15 

CMPEFF 

-0 . 939 

SCHEDULES 

ENKTKS  SB. 000  ENKTHF 

12.000  ENMTKT 

'  18.000  ECMFLX  0.500 

FRNF 

0.123 

FRMTKS  116.000  FRMTHF 

1*7.103  fiVER. 

FROD  RfiTE  FER  MONTH 

31 . SHH 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

500  . 

3  8  9  6 . 

H396 . 

CENTER 

;  60  1. 

H900  . 

550  1  . 

TO 

75H . 

6H38 . 

7192. 

F-15 


a 

j 


Mfi  1  0 0  IFF  1 1ST 
INFUT  DfiTfi 


QTV 

1  0  0  0  . 

FROTOS 

10.0 

HT 

6TVSVS 

1  . 

INTEGE 

0.010 

INTEGS 

MECH/STRUCT 

US 

S  .  0  0  0 

MCFLXS 

5.520 

PRODS 

ELECTRONICS 

USEUOL 

0.700 

MCFLXE 

S.  OSS 

FRODE 

FUR  1 

20.000 

CMFNTS 

230  . 

CMPID 

ENGINEERING 

ENNTNS 

SS .  0 

ENNTHF 

12.0 

ENMTHT 

PRODUCTION 

FFNTHS 

116.0 

FRHTHF 

0.0 

LCURUE 

GLCBfiL 

YEAR 

1978. 

ESC 

0.00 

FROUCT 

PLTFM 

1  .30  0 

SYSTEM 

1.000 

FPROU 

PRICE  S3B  5-0CT-73  13:31 


22.0  00 
0.100 

UGL 

fiMULTD 

0 . 260 
150.0 OK 

MODE 

fiMULTF 

1  . 

150 . 00K 

0  .  0  0  0 

NEUST 

1.000 

DESRFS 

2.000 

0.00  0 

0  .000 

NEUEL 

FURFfiC 

1.000 

0.000 

DESRFE 

CKPEFF 

0  .000 
0.000 

1  S .  0 

ECMPLX 

0.50  0 

FRNF 

0.000 

0 . 87 S 

ECNE 

0.000 

ECUS 

0.000 

1.00  0 
1.00  0 

DfiTfi 

FDfiTfi 

1.00  0 

1  .  0  0  0 

TLGTST 

FTLGTS 

1.000 

1  . 0  0 

PRGGRfiN  COST 

DEUELCFMENT 

PRODUCTION 

TCTfiL  COST 

ENGINEERING 

DP.fiFTING 

1  SS . 

•—  *•  • 

218. 

DESIGN 

470  . 

SI  . 

551  . 

SYSTEMS 

17. 

0  . 

17. 

FROG  MGMT 

10  6. 

563. 

668 . 

DfiTfi 

34. 

27. 

61  . 

SUBTOTAL <EN6) 

315. 

700  . 

1515. 

MfiNUFfiCTURING 

PRODUCT  I  ON 

0  . 

10174. 

10174. 

FRGTOTYFE 

412. 

0  . 

412. 

TOOL-TEST  EG 

23 . 

410  . 

433. 

SUBTOTfiLCMFG) 

435. 

1 0583. 

1  1  0  1  S  . 

TCTfiL  COST 

1  250  . 

1 1 283. 

1  c5vi3. 

fiUCGST 

10. 

1  7 

TGTfiL  fiU  PROD  COST 

11.28 

UT  22.000  UGL 

0.260  EONS 

0.0 2S  NEUST  1.000 

DESRFS  0.054 

LCURUE  0.S7S 

ECNE 

0.111  NEUEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

US  S.000 

USCF 

30.722  MECID 

0.000  FRODS  3.S10 

MCPLXS  5.520 

ELECTRONICS 

UE  IS. 000 

UECF 

76.305  CMFID 

0.000  FRODE  4.043 

MCFLXE  8. OSS 

FUR  120.000 

CMFNTS 

280  . 

FURFfiC  0.221 

CMFEFF  -5.704 

SCHEDULES 

ENHTHS  SS.000 

ENKTHF 

12.000  ENMTHT 

13.000  ECMFLX  0.500 

FRNF  0.123 

FRMTH’S  1  16.000 

FRMTHF 

147.7S5  fiUER; 

FROD  RfiTE  FER  MONTH 

31 .451 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TCTfiL  COST 

FROM 

1021  . 

3712. 

S733 . 

CENTER 

1  250  . 

1 1 283. 

12533. 

TO 

1  622. 

15681  . 

1 7304. 

P-16 


MfilOO  IFF  CRVP 


INPUT  DfiTfi 

FRI 

SE  S3B  5-GCT- 

78  1  3 

:  33 

QTY  1000. 

PRGTOS 

10.0 

WT 

3.00  0 

UOL  0.083 

MODE 

1 

QTVSY'S  1  . 

INTEGE 

0.01  0 

INTE6S 

0.01  0 

RMULTD  150.00* 

RMULTF 

1  50 . 00* 

MECH/STRUCT 

WS  1.500 

MCPLXS 

5.520 

FRODS 

0  .000 

NEWST  1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUGL  0 .  '50  0 

MCPLXE 

8.117 

PRODE 

0.000 

NEWEL  1.000 

DECRFE 

0.000 

FUR  2.000 

CMFNTS 

65. 

CMP  ID 

0  .  0  0  0 

PWRFRC  0.000 

CMPEFF 

0.000 

ENGINEERING 

ENNTHS  38. 0 

ENMTHF 

12.0 

ENMTHT 

1  8 . 0 

ECMFLX  0.500 

FRNF 

0  .000 

PRODUCTION 

PRMTHS  116.0 

PRMTHF 

0  .  0 

LCURVE 

0 . 878 

ECNE  0.000 

ECNS 

0  .000 

GLOBAL 

VEfiR  1378. 

ESC 

o .  o  o  * 

FRGJCT 

1  .  0  0  0 

DATA  1.000 

TLGTST 

1  .00  0 

FLTFN  1.800 

SYSTEM 

1.000 

PPRGJ 

1.00  0 

FDAT A  1.000 

FTLGTS 

1.00 

PROGRAM  COST 

DEUELOPMENT 

PRODUCTION 

TO  f  A L 

COST 

ENGINEERING 

drafting 

HI  . 

6 . 

47. 

DESIGN 

10  2. 

21  . 

123. 

SYSTEMS 

4. 

0  . 

4. 

FRO.J  MGMT 

21  . 

82. 

103. 

DATA 

7 

u  t 

1  1  . 

SUBTOTfiK  ENG 

> 

1  75! 

M3’. 

287 . 

MANUFACTURING 

PRODUCTION 

0 . 

1  525. 

1  525. 

PROTOTYPE 

6  1  . 

0  . 

6  1  . 

TOOL-TEST  EQ 

•i  • 

86 . 

S3. 

SUBTOTAL  <  MFG ) 

65. 

1610. 

675. 

TOTAL  COST 

-7  <2 

tim  -J  ?  ■ 

1723. 

1  362. 

RUCOST 

1  . 

52 

TOTAL  A  '■ 

1  FROD 

COST 

1  .  72 

WT  3.000 

UGL 

0  .0S3 

ECNS 

0  .  0  2S 

NEWST 

1  .  0  0  0 

DESRPS  0.000 

LCURUE  0.S7S 

ECNE 

0.103 

NEWEL 

1  .  0  0  0 

DESRFE  0.000 

MECH/STRUCT 

WS  1.500 

WSCF 

18.007 

MECID 

0.00  0 

PRODS 

4.0  48 

MCFLXS  5.520 

ELECTRONICS 

WE  1.500 

WECF 

20.008 

CMFID 

0.000 

PRODE 

5.026 

MCPLXE  8.117 

F  W  R  2.0  0  0 

CMFNTS 

65. 

PWRFRC 

1  .288 

CMPEFF- 25 . 370 

SCHEDULES 
ENNTHS  38.000 

ENMTHF 

12.000 

ENMTHT 

18.000 

ECMPLX 

0 . 50  0 

FRNF  0.123 

PRMTHS  116.000 

FRMTHF 

146.606 

A  U  E  R :. 

FROD  RATE  FEE 

MONTH 

32 . 673 

COST  RANGES 

DEUELOFMENT 

FRODUCTIO 

N 

TOTAL  COST 

FROM 

20  4. 

1  42) 

1624. 

CENTER 

233. 

1  723 

# 

1  362. 

TO 

287. 

2112 

, 

2333 . 

F-17 


ARCHITECTURE  TWO 


F-18 


Mfi20 0  DEDICATED  JTIOS  IFF  TfiCfiN  1  OF  3 


INPUT  DfiTfi 

FRICE  S3B  19- 

OCT-78  12:43 

QTV  1000.  PRGTGS 

10.0  WT  60.000  UOL  0 

.716 

MODE  1  . 

QTVSVS  I.  INTEGE 

0.010  INTEGS 

0.010  fiMULTD  150 

.00* 

fiMULTP  150.00* 

MECH/STRUCT 

WS  45.000  MCPLXS 

5.520  PRODS 

0.000  NEWST  1 

.000 

DESRPS  2.000 

ELECTRONICS 

USEUOL  0.700  MCPLXE 

8.209  PRODE 

0.000  NEWEL  1 

.000 

DESRPE  0.000 

FUR  169.000  CMPNTS 

625.  CMP  I D 

0.000  PWRFfiC  0 

.0  00 

CMPEFF  0.000 

ENGINEERING 

ENMTHS  84.0  ENMTh’F 

24.0  ENMTHT 

32.0  ECMFLX  2 

.500 

PRNF  ,0.000 

PRODUCTION 

PRNTh'S  116.0  FRMTHF 

0.0  LCURUE 

0.878  ECNE  0 

.000 

ECNS  0.000 

GLGBfiL 

VEfiR  1 978 .  ESC 

0.00*  PROJCT 

1.000  DfiTfi  1 

.000 

TLGTST  1.000 

PLTFN  1.300  SYSTEM 

1 .000  PPROU 

1.000  PDfiTfi  1 

.  0  0  0 

PTLGTS  1.00 

FRGGRfiM  COST 
ENGINEERING 

DEUELGFMENT 

PRODUCTION 

TOTfiL  COST 

DRAFTING 

1150. 

37. 

1  187. 

DESIGN 

5174. 

119. 

5294. 

SYSTEMS 

1766. 

0  . 

1766. 

FRO.J  MGMT 

1732. 

731  . 

£462. 

DfiTfi 

77S . 

35. 

812. 

SUBTOTfiL(EHQ) 

10600 . 

Q  A  A 

11522. 

MfiNUFfiCTUR I N6 

PRODUCTION 

0  . 

14009. 

14009. 

PROTOTYPE 

1  082. 

0  . 

10  82. 

TOOL- TEST  EG 

151  . 

454. 

60  5. 

SUBTOTfiL(MFG) 

1232. 

1 4463. 

15695. 

TOTfiL  COST 

1 1832. 

15385. 

27217. 

AUCOST  14. 

0  1 

TOTfiL  fiU  PROD  COST 

15.38 

MT  60.000  UOL 

0.716  ECNS 

0.031  NEWST 

1.000 

DESRPS  0.226 

LCURUE  0.S7S 

ECNE 

0.123  NEWEL 

1.000 

DESRPE  0.000 

MECfi/STRUCT 

WS  45.000  WSCF 

ELECTRONICS 

62.84S  MECID 

0.000  FRODS  3 

.732 

MCPLXS  5.520 

WE  15.000  WECF 

29.928  CMP I D 

0.000  PRODE  4 

.  766 

MCPLXE  8.209 

PWR  169.000  CMPNTS 

625 . 

FWRFfiC  0 

.300 

CMPEFF  2.070 

SCHEDULES 

ENMTHS  84.000  ENMTHF 

24.000  ENMTHT 

32.000  ECMFLX  2 

.500 

PRNF  0.162 

FRNTHS  116.000  FRMTHF 

149.180  fiUER . 

FROD  RfiTE  FER  MONTH 

30 . 139 

COST  RfiNGES 

DEUELGFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

1 0206. 

1 2369. 

22575. 

CENTER 

1  1  S  3  2 . 

'  15385. 

27217. 

TO 

14122. 

1 9683. 

33805. 

F-19 


Mfi20 0  DED ICfiTED  JTIDS 

INPUT  DfiTfi 

IFF  TfiCfiN  2  OF  3 

FRICE  S3B  1 9- OCT- 78  12:45 

QTV  1000. 

FROTOS 

10.0  MT 

50.000  UOL  0.597 

MODE  1  . 

GTYSYS  1  . 

INTEGE 

0.010  INTEGS 

0.010  fiMULTD  150.00* 

RMULTF  150.00* 

MECH/STRUCT 

MS  37.500 

MCFLXS 

5.520  FRODS 

0.000  NEMST  1.000 

DESRFS  2.000 

ELECTRONICS 

USEUOL  0.700 

MCPLXE 

S.20?  FRODE 

0.000  NEWEL  1.000 

DESRFE  0.000 

FMR  1 H 1 .000 

CMFNTS 

520.  CMFID 

0.000  FWRFfiC  0.000 

CMFEFF  0.000 

ENGINEERING 

ENHTHS  SH.O 

ENMTHF 

24.0  ENMTHT 

32.0  E CMP LX  2.500 

FRNF  0.000 

1 

PRODUCTION 

FRMTHS  1 16.0 

GLOBfiL 

FRMTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

ECNS  0.000 

YEAR  1978. 

ESC 

0.00*  FROJCT 

1.000  DfiTfi  1.000 

TL6TST  1.000 

PLTFM  1.S00 

SYSTEM 

1.000  FFRCu 

1  .  000  FDfiTfi  1  .000 

FTLGTS  1.00 

FROGRfiM  COST 
ENGINEERING 

OEUELGFMENT 

PRODUCTION 

TOTfiL  COST 

DRAFTING 

10  15. 

32. 

10  47. 

DESIGN 

4566. 

105. 

4671  . 

SYSTEMS 

1  55S . 

0. 

1559. 

FROJ  MGMT 

1523. 

624. 

2147. 

DfiTfi 

685. 

30  . 

715. 

SUBTOTfiL(ENG) 

9349 . 

781  . 

10139. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

11861. 

11861. 

FRCTOTYFE 

821  . 

0. 

821. 

TOOL-TEST  EG 

1  28. 

395. 

523. 

SUBTOTfiL  <  MFG ) 

10  50  . 

1 2355. 

13405. 

TGTfiL  COST 

10388. 

13146. 

23544. 

fiUCOST 

1  1  . 

96 

TOTfiL  fiU  FROD  COST 

13.15 

MT  50.000 

UOL 

0.587  ECNS 

0.031  NEWST  1.000 

DESRFS  0.201 

LCURUE  0.S7S 

ECNE 

0.123  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

MS  37.500 

ELECTRONICS 

W3CF 

62.814  MECID 

0.000  FRODS  3.732 

MCFLXS  5.520 

WE  12.500 

WECF 

28.811  CMFID 

0.000  FRODE  4.766 

MCFLXE  8.209 

FMR  111.000 

CMFNTS 

520  . 

FWRFfiC  0.300 

CMFEFF  2.075 

SCHEDULES 

EHMTHS  SI. 000 

ENMTHF 

24.000  ENMTHT  32.000  ECMPLX  2.500 

FRNF  0.162 

FRMTHS  116.000 

FRMTHF 

148.053  fiUER. 

FROD  RfiTE  FER  MONTH 

30.254 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

8970  . 

10578. 

18548. 

CENTER 

10398. 

13146. 

23544. 

TO 

12410. 

1 6806. 

29216. 

F-20 


Mfi200  DED I CfiTED  JTIDS  IFF  TfiCfiN  3  OF  3 


INPUT  DfiTfi 

FRICE  S3B  1 9- OCT- 7 

8  12:46 

QTV  1000. 

FROTOS 

10.0  WT 

50.000  UCL  0.597 

MODE  1  . 

QTVSVS  1  . 

INTEGE 

0.010  INTEGS 

0.0  10  fiKULTD  150.005; 

fiKULTP  150.005.' 

MECH/STRUCT 

WS  37.500 

MCPLXS 

5.520  FRODS 

0.000  NEWST  1.000 

DESRFS  2.000 

ELECTRONICS 

USE  U  0  L  0.700 

KCFLXE 

S.20S  FRCDE 

0.000  NEWEL  1.000 

DESRFE  0.000 

FUR  1  HI  .000 

CMFNTS 

520.  CMFID 

0.000  PWRFfiC  0.000 

CMFEFF  0.000 

ENGINEERING 

Eh'KTHS  SH.O 

ENKTHF 

2H.0  ENNTHT 

32.0  ECKFLX  2.500 

FRNF  0.000 

PRODUCTION 
PRMTHS  116.0 

FRMTHF 

0.0  LCURUE 

0.S7S  ECNE  0.000 

ECNS  0.000 

GLGBfiL 

VEflR  1 97S . 

ESC 

0  .  0  0  5;  FRC.JCT 

1.000  DfiTB  1.000 

TLGTST  1.000 

FLTFN  1.S00 

SYSTEM 

1.000  FFROU 

1.000  PDfiTfi  1.000 

FTLGTS  1.00 

FRGGRfiM  COST 

DEUELGFMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRAFTING 

10  15. 

32. 

1047. 

DESIGN 

H566 . 

10  5. 

4671  . 

SYSTEMS 

1  55S . 

0  . 

1559. 

F  R  0  •  J  M  G  M  T 

1523. 

62H . 

2147. 

DfiTB 

685 . 

30. 

715. 

SUBTOTfiLCENG 

N 

9349 . 

791  . 

10139. 

MfiNUFfiCTUR ING 

PRODUCTION 

0  . 

11961. 

11961. 

FRCTCTVFE 

S21  . 

0  . 

921  . 

TOOL-TEST  EG 

129. 

395. 

523. 

SUBTOTAL <HF8 

> 

10  50. 

12355. 

13405. 

TOTfiL  COST 

10398. 

1 31 H6. 

23544. 

fiUCGST 

1 1 . 

96 

TOTfiL  fiU  FROD  COST 

13.15 

WT  50.000 

UGL 

0.597  ECNS 

0.031  NEWST  1.000 

DESRFS  0.201 

LCURUE  0 . S  7  S 

ECNE 

0.123  NEWEL  1.000 

DESRFE  0.000 

MECH/STRUCT 

WS  37.500 

WSCF 

62.S1H  NEC  ID 

0.000  FRODS  3.732 

MCFLXS  5.520 

ELECTRONICS 

WE  12.500 

WECF 

29.911  CMFID 

0.000  FPODE  H.766 

MCPLXE  8.209 

PWR  1 H 1 .000 

CMFNTS 

520. 

PWRFfiC  0.300 

CMFEFF  2.075 

SCHEDULES 

ENMTHS  SH.000 

ENKTHF 

2H.000  ENNTHT  32.000  ECMPLX  2.500 

FRNF  0.162 

FRMTHS  116.000 

FRMTHF 

1HS.053  BUER. 

FROD  RfiTE  FEF.  MONTH 

30.254 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

8970  . 

1 0578. 

1 954$ . 

CENTER 

103S8. 

131H6. 

23544. 

TO 

1  2  H 1  0  . 

1  6S0  6 . 

29216. 

P-21 


ARCHITECTURE  THREE 


F-22 


M fi 3 0 0  RF  MODI  DUfiL  GPS  FREfiMP 


INPUT  DfiTfi 

FRICE  S3B  23- OCT- 78  18 

:  0  6 

QTV  5000. 

FRGTCS 

50.0 

WT 

1 .000  UGL  0.017 

MODE 

1  . 

QTVSVS  5. 

INTEGE 

0  .  SOO 

INTEGS 

0.400  fiMULTD  150.00X 

fiMULTP 

1  50 . 0  0  X 

MECK/STRUCT 

WS  0.600 

MCFLXS 

5.520 

FRODS 

0.000  NEWST  1.000 

DESRFS 

2.000 

ELECTRON  I CS 

USEVOL  0.S50 

MCFLXE 

S.  OSS 

FRODE 

0.000  NEWEL  1.000 

DESRFE 

0.400 

FWR  1.000 

CMFNTS 

60. 

CMFID 

0.000  PWRFfiC  0.000 

CMFEFF 

0.000 

ENGINEERING 

ENMTHS  102.0 

ENNTHP 

13.0 

ENMTHT 

1S.0  ECMPLX  1.000 

PRNF 

0.000 

PRODUCTION 

; 

0  .  0  o'o 

FRMTKS  121.0 

FRMTHF 

0  .  o 

LCURUE 

0.S54  ECNE  0.000 

ECNS 

GLGBfiL 

YEfiR  1S7S. 

ESC 

0.00  X 

FRGUCT 

1.000  DfiTfi  1.000 

TLGTST 

1  .000 

FLTFM  1.800 

SYSTEM 

1.000 

FFROU 

1.000  PDfiTfi  1.000 

FTLGTS 

1  .  00 

FRCGRfiM  COST 

DEUELGPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

17. 

a 

IS. 

DESIGN 

54. 

6. 

60. 

SYSTEMS 

6 . 

0  . 

6. 

FRO J  MGMT 

1  1  . 

SO  . 

100. 

DfiTfi 

3. 

4. 

7. 

SUBTGTfiL<ENG> 

SO  . 

102. 

1  82. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

1413. 

1413. 

FRGTCTVFE 

79. 

0  . 

79. 

TOOL-TEST  EO 

6 . 

270. 

276. 

SUBTOTRL(MF8> 

83. 

1683. 

1768. 

TGTfiL  COST 

1  75. 

1  7S5 . 

1  S60  . 

flUCOST 

0 

«  28 

TCTfiL  fiU  FROD  COST 

0.36 

WT  1.000 

UO  L 

0.01?  ECNS 

0.036  NEWST  1.000 

DESRFS  0.000 

LCURVE  0.854 

ECNE 

0.141  NEWEL  1.000 

DESRFE  0.400 

MECH/STRUCT 

WS  0.600 

WSCF 

35.2S4  MECID 

0.000  FRODS  3.S75 

MCFLXS 

5.520 

ELECTRONICS 

WE  0.400 

WECF 

2?.  68 

2  CMFID 

0.000  FRODE  4.755 

MCFLXE 

8. 088 

FWR  1.000 

CMFNTS 

60 

■ 

PWRFfiC  1.942 

CMFEFF 

-8.822 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT  IS. 000  ECMPLX  1.000 

FRNF 

0.047 

FPMTHS  121.000 

FRMTHF 

160.53 

2  fiUER . 

PROD  RfiTE  PER  MONTH 

126.478 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

1  48. 

1457. 

1  604. 

CENTER 

1  75. 

1  7S5 . 

1  S60  . 

TO 

213. 

2246. 

245S. 

F-23 


MR300  RF  MCD6  GPS  LG  SYNTH 


INPUT  DfiTfi 

PRICE  S3B  23-0CT-78  18: 

OS 

QTY  1000.  PROTOS 

10.0  WT 

1  .  000  UOL  0.0  17 

MODE 

1  . 

GTVSVS  1.  INTEGE 

O.SOO  INTEGS 

0.400  fiMULTD  150.00* 

fiMULTP 

150.00* 

MECH/STRUCT 

WS  0.600  MCPLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.S50  MCFLXE 

8 . 0  S' 6  PRODE 

0.000  NEWEL  1.000 

DESRPE 

0.250 

PWR  6.000  CNPNTS 

150.  CMP  ID 

0.000  PWRFRC  0.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  102.0  ENNTHP 

13.0  ENMTHT 

1S.0  ECMPLX  1.000 

PRNF 

0.000 

PRODUCTION 

FRNTHS  121.0  PRNTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

ECNS 

l 

0.000 

G  L  0  6  fi  L 

YEfiR  1 873 .  ESC 

0.00*  PRO JCT 

1.000  DfiTfi  1.000 

TLGTST 

1  .000 

PLTFM  1.S00  SYSTEM 

1.000  PPROU 

1 .000  FDfiTfi  1 .000 

PTL6TS 

1  .00 

FROGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

ORRFTING 

20  . 

A 

ill  • 

A  A 

DESIGN- 

65 . 

6. 

70. 

SYSTEMS 

7. 

0  . 

7. 

FROU  MGMT 

S. 

2S. 

36. 

DfiTfi 

■J  % 

1  . 

4. 

SU6T0TfiL<ENG> 

10  3. 

37. 

140  . 

MfiNUFfiC TURING 

PRODUCTION 

0. 

505. 

505. 

PROTOTYPE 

1  8  ■ 

0  . 

IS. 

TOOL-TEST  EG 

A 

il  • 

54. 

56. 

SU6TGTflL<MFG> 

20. 

55S . 

57S. 

TOTfiL  COST 

123. 

5S6 , 

7 1  S . 

fiVCOST  0. 

50 

TOTfiL  fiU  F'RGD  COST 

0.60 

WT  1.000  UOL 

0.017  ECNS 

0 . 0  2 S  NEWST  1.000 

DESRPS 

0.000 

LCURUE  0.873 

ECNE 

0.106  NEWEL  1.000 

DESRPE 

:  0.250 

MECH/STRUCT 

WS  0.600  WSCF 

34.483  MECID 

0.000  PRODS  3.881 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.400  WECF 

27.045  CMP I D 

0.000  FRCDE  4.777 

MCPLXE 

8.0S6 

PWR  6.000  CNPNTS 

150. 

PWRFRC  1.080 

CMFEFF 

20.7S5 

SCHEDULES 

ENMTHS  102.000  ENNTHP 

13.000  ENMTHT 

1  IS. 000  ECMPLX  1 .000 

PRNF 

0.124 

PRMTHS  121 .000  FRMTHF 

150.7S1  fiVER; 

PROD  RfiTE  PER  MONTH 

33.57S 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

106. 

48S . 

5S5 . 

CENTER 

123. 

5S6. 

71  S. 

TO 

1  48 . 

744. 

SS2. 

MR300  RF  MG07  L  GUAL 

INPUT  DATA 

QTV  3000.  PRGTGS 

FT  PREAMP 

30.0  WT 

PRICE  S3B  £3* OCT- 78  1S:0S 

1 .000  VOL  0.017  MODE  1 . 

QTVSYS  3.  INTEGE 

0  .  SO  0  I NTEGS 

0.400  AMULTD  150.00* 

AMULTP  150.00* 

MECH/STRUCT 

WS  0.600  MCPLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USEVOL  0.850  MCPLXE 

8.050  FRCDE 

0.000  NEWEL  1.000 

DESRPE  0.500 

FWR  4.0  00  CMPNTS 

60.  CMP  ID 

0.000  FWRFRC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENNTHS  102.0  ENNTHP 

13.0  ENMTHT 

19.0  ECMFLX  1.000 

FRNF  0.000 

PRGCUCTIGN 

PRMTHS  121.0  PRMTHF 

0.0  LCURUE 

0.858  ECNE  0.000 

ECNS  0.000 

GLGBfiL 

YEAR  1878.  ESC 

0.00*  PRGJCT 

1.000  DATA  1.000 

TLGTST  1.000 

FLTFN  1.S00  SYSTEM 

1.000  FPROU 

1 .000  PDATR  1.000 

FTLGTS  1.00 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

ENGINEERING 

GRAFTING 

14. 

1  . 

16. 

DESIGN 

46. 

5. 

50. 

SYSTEMS 

5. 

0. 

5. 

PRGJ  MGKT 

8. 

58. 

66. 

DATA 

3. 

3 . 

5. 

SU6TGTAL<ENG> 

76. 

67. 

143. 

MANUFACTURING 

PRGGUCT ION 

0  . 

862 . 

862. 

PRGTGTYPE 

48. 

0  . 

48. 

TGGL- TEST  EG 

4. 

164. 

168. 

SUBTOTAL(MFG) 

52. 

1  126. 

1  178. 

TOTAL  COST 

1  28. 

1183. 

1  321  . 

AUCOST  0 

.  32 

TOTAL  AV  PROD  COST 

0.40 

WT  1.000  VOL 

0.017  ECNS 

0.0 3£  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.S58 

ECNE 

0.125  NEWEL  1 .000 

DESRPE  0.500 

MEChVSTRUCT 

WS  0.600  WSCF 

35.2S4  MECID 

0.000  FROGS  3.875 

MCPLXS  5.520 

ELECTRONICS 

WE  0.400  WECF 

27.682  CMP I D 

0.000  PRODE  4.732 

MCPLXE  8.050 

FWR  4.000  CMPNTS 

60. 

PWRFAC  0.767 

CMPEFF  8.720 

SCHEDULES 

ENMTHS  102.000  ENMTHF 

13.000  ENMTHT 

18.000  ECMPLX  1 .000 

FRNF  0.064 

FRMTKS  121 .000  FRMTHF 

156.715  AVER1. 

FROG  RATE  FER  MONTH 

83.888 

COST  RANGES 

DEVELOPMENT 

FRCDUCT I  ON 

TOTAL  COST 

FROM 

108. 

875. 

10  83. 

CENTER 

1  £8. 

1183. 

1321  . 

TO 

156. 

1500. 

1656. 

P-25 


MR300  RF  MODS  L  DUfiLT  FREfiMF 


INPUT  DfiTfi 


GTY 

HO 0  0  . 

PRGTGS 

40.0 

WT 

GtTYSYS 

4. 

INTEGE 

0  .  SOO 

INTEGS 

MECH/STRUCT 

WS 

0.500 

MCPLXS 

5.520 

FROGS 

ELECTRONICS 

USEUGL 

0 .350 

MCFLXE 

8.021 

PRGGE 

FWR 

4.0  00 

CMFNTS 

102. 

CNF  I G 

FRICE  836 

23-GCT-78  IS: 

1  1 

1  .000 

UOL 

0.01?  NGGE 

1  . 

0 . 400 

fiMULTD 

1  50.005:  AHULTF 

1  50.005; 

0.000 

NEWS! 

1.000  DESRFS 

2.000 

0  .000 

NEWEL 

1.000 

DESRFE 

0.400 

0.000 

PWRFfiC 

0.000 

CNPEFF 

0.000 

ENGINEERING 

ENMTHS  102.0  ENKTHF  13.0  ENNTNT  19.0  ECMFLX  1.000  FRNF  0.000 


FRGDUCTIGN 


FRNTHS 

121.0 

FRNTHF 

0.0 

LCURUE 

0  .  S56 

ECNE 

0.000 

ECNS 

0.000 

QLG6RL 

YEAR 

1  8?S. 

ESC 

0  .  00  5; 

PROoCT 

1.000 

DfiTfi 

1  .000 

TLGTST 

1  .000 

FLTFN 

1  .800 

SYSTEM 

1.000 

PPRGU 

1.000 

FDfiTfi 

1.000 

PTLSTS 

1.00 

FRGGRfiM  COST 

DEVELOPMENT 

FRGDUCTIGN 

TGTfiL  CGST 

ENGINEERING 

DRAFTING 

IS. 

w  • 

20. 

DESIGN 

58. 

6 . 

64. 

SYSTEMS 

6. 

0  . 

6. 

FRG-J  NGNT 

1  1  . 

84. 

94. 

DfiTfi 

nJ>  • 

4. 

7. 

SUBTOTAL < ENG) 

87. 

86. 

193. 

MfiNUFRCTURING 

FRGDUCTIGN 

0  . 

1346. 

1346. 

FRGTGTYFE 

71  . 

0  . 

71  . 

TGOL-TEST  EG 

5. 

233 . 

239 . 

SUBTOTAL ( NFS) 

77. 

1578. 

1  656. 

TGTfiL  COST 

1  74. 

1675. 

1848. 

fiUCGST 

0 

.34 

TGTfiL  fiU  FRGD  CGST 

0.42 

WT  1.000 

UGL 

0.01?  ECNS 

0.034  NEKST  1.000 

DESRFS  0.000 

LCURUE  0.856 

ECNE 

0.131  NEWEL  1.000 

DESRFE  0.400 

MECH/STRUCT 

WS  0.500 

WSCF 

28.412  MECID 

0.000  FRGDS  3.921 

MCFLXS  5.520 

ELECTRONICS 

WE  0.500 

WECF 

34.602  CMFID 

0.000  FRGDE  4.550 

MCFLXE  8.021 

FWR  4.000 

CMFNTS 

102. 

PWRFfiC  1.095 

CMFEFF  S. 836 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENNTKT 

19.000  ECMFLX  1.000 

PRNF  0.054 

FRMTHS  121  .000 

FRMTKF 

158.456  fiUER; 

FRGD  RfiTE  FER  MONTH 

106.782 

CGST  RfiNGES 

DEVELOPMENT 

FRGDUCTIGN 

TGTfiL  CGST 

FROM 

146. 

1355. 

1501. 

CENTER 

1  74. 

1675. 

1  848. 

TO 

214. 

F-26 

2143. 

2357. 

MR300  RF  MODI  2  fiNT  SEL 


INPUT  DfiTfi 

PRICE  S3B  23-CCT-78  IS: 

13 

QTV  1000.  PRCTOS 

10.0  WT 

1.000  UOL  0.017 

MODE 

1  . 

GTYSVS  1.  INTE6E 

0.300  INTEGS 

0.H00  fiMULTD  1  50.005i 

fiMULTP 

1  50.0  0  5'. 

MECHVSTRUCT 

WS  0.700  MCFLXS 

5.520  PRODS 

0.000  NEWST  1 .000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.850  MCPLXE 

8.115  PRCDE 

0.000  NEWEL  1.000 

DESRFE 

0.200 

FWR  2.000  CKFNTS 

50.  CMP  I D 

0.000  FWRFfiC  0.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  103.0  ENMTHP 

12.0  ENMTHT 

18.0  ECMPLX  0.800 

PRNF 

0.000 

PRODUCTION 

FRMTHS  121.0  FRHTHF 

0.0  LCURUE 

0.878  ECNE  0.000 

ECNS 

o.oo-o 

GLGBfiL 

YEfiR  1578.  ESC 

0.00  55  PRGoCT 

1.000  DfiTfi  1.000 

TLGTST 

1.000 

PLTFM  1.800  SYSTEM 

1.000  PFRGU 

1.000  PDfiTfi  1.000 

PTLGTS 

1  .00 

PRGGRfiK  COST 
ENGINEERING 

DEUELCFMENT 

PRODUCTION 

TOTfiL 

COST 

DRfiFTING 

17. 

2 . 

18. 

DESIGN 

52. 

5. 

57. 

SYSTEMS 

5. 

0  . 

5. 

PRO J  MGMT 

"9 
t  • 

7 

ilw  i 

31  . 

DfiTfi 

3. 

1 . 

H. 

SUBTOTfiL(ENG) 

S3 . 

31  . 

1  15. 

MfiNUF  PICTURING 

PRODUCTION 

0  . 

HI  1  . 

HI  1  . 

PROTOTYPE 

15. 

0  . 

15. 

TOOL-TEST  EG 

1  . 

50  . 

51  . 

SUBTOTfiL(MFG) 

16. 

H61  . 

H77 . 

TOTfiL  COST 

100. 

H82. 

532. 

fiUCCST  0. 

H 1 

TOTfiL  fiU  FROD  COST 

0  ,H3 

WT  1.000  UOL 

0.017  ECNS 

0.027  NEWST  1.000 

DESRPS 

0.000 

LCURVE  0.878 

ECNE 

0.106  NEWEL  1.000 

DESRFE 

0.20  0 

MECH/STRUCT 

WS  0.700  WSCF 

ELECTRONICS 

HO. 230  MECID 

0.000  PRODS  3.SH2 

MCFLXS 

5.520 

WE  0.300  WECF 

20.2SH  CMFID 

0.000  PRCDE  5.01H 

MCPLXE 

8.115 

FWR  2.000  CMPNTS 

50. 

FWRFfiC  1.0  SO 

CMPEFF 

H .  6S2 

SCHEDULES 

ENMTHS  103.000  ENMTHP 

12.000  ENMTHT  18.000  ECMPLX  0.900 

PRNF 

0  .  12H 

FRMTHS  121.000  FRHTHF 

150.866  fiUER; 

PROD  RfiTE  PER  MONTH 

33.HS3 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

85. 

HOS. 

H8H . 

CENTER 

100. 

H82 . 

582. 

TO 

1  1  8. 

605. 

72H . 

F-27 


MR300  RF  MGD25  TDM  CFLR 


INPUT  DfiTfi 

PRICE  S3B 

23-GCT-: 

7S  IS: 

15 

QTY  5000. 

FRCTOS 

50.0 

WT 

0.500 

UGL 

0 .009 

NODE 

1  . 

6TVSVS  5. 

INTEGE 

0  .  SOO 

IN TEGS 

0.400 

fiNULTD 

150.0  0?; 

fiMULTP 

150.0  0?; 

MEChVSTRUCT 

WS  0 . HO  0 

MCFLXS 

5.520 

PRODS 

0.000 

NEWST 

1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUGL  0.S50 

NCFLXE 

S.  17? 

FRCDE 

0 .000 

NEWEL 

1.000 

DESRPE 

2.000 

PUR  1.000 

CNPNTS 

30. 

CNF  ID 

0.000 

PWRFRC 

0.000 

CNPEFF 

0.000 

ENGINEER INS 

ENNTHS  103.0 

ENNTh’P 

12.0 

ENMTHT 

1S.0 

ECNPLX 

0 . 900 

PRNF 

0.000 

PRODUCTION 

FRNTHS  121.0 

PRMTHF 

0.0 

LCURUE 

0  .  S54 

ECNE 

0.000 

ECNS 

0.000 

GLG6fiL 

YEfiR  1978. 

ESC 

0.00'/. 

PROUCT 

1.000 

DfiTfi 

1.000 

TLGTST 

i 

1.000 

FLTFM  1 .800 

SYSTEM 

1.000 

PPROu 

1.000 

PDfiTfi 

1.000 

PTLGTS 

1.00 

i  *******f** 

WECF-  13.523  IS  fiBNGRMfiL- CHECK  INFUTS 

********** 


FRGGRfiK  COST 

DEUELCPMENT 

PRODUCTION 

TGTfiL 

COST 

ENGINEERING 

GRfiFTING 

13. 

• 

14. 

DESIGN- 

39. 

5. 

44. 

SYSTEMS 

H. 

0  . 

4. 

PRO J  MGMT 

f  • 

37 . 

43. 

DfiTfi 

•*% 

w  t 

2  • 

4. 

SUBTOTAL  CENG) 

64 . 

H5 . 

109. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

51  H . 

514. 

PRCTCTYFE 

29. 

0  . 

29. 

TGGL-TEST  EG 

c » 

1  HS. 

151  . 

SUBTCTfiLCMFQ) 

31  . 

663 . 

694. 

TGTfiL  COST 

85. 

70S. 

80  3 . 

fiUCGST 

0  . 

10 

TGTfiL  fi> 

>  PROD  COST 

0.14 

WT  0.500  UGL 

0.009 

ECNS 

0.035 

NEWST  1.000 

DESRFS 

0.00  0 

LCURUE  0.S54 

ECNE 

0.  1H3 

NEWEL  1.000 

DESRPE 

0.000 

MECh’/STRUCT 

WS  O.HOO 

WSCF 

H5.8? 7 

NEC  ID 

0.000 

FRCDS  3. SO  9 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.100 

WECF 

13.523 

CMP  ID 

0.000 

FRCDE******* 

MCFLXE 

8.179 

PKR  1.000 

CNPNTS 

30. 

PWRFRC  1.221 

CMFEFF 

13.511 

SCHEDULES 

ENNTHS  103.000 

ENMTHF 

12.000 

ENMTHT 

1  S  .  0  0  0 

ECNPLX  0.900 

FRNF 

0 .0  47 

FRNTHS  121.000 

FRNTHF 

180.509 

fiUER. 

PRGD  RfiTE  FER  MONTH 

1 

26.555 

COST  RfiNGES 

DEUELCPMENT 

PRODUCTION 

TGTfiL 

COST 

FROM 

St  . 

581  . 

662 . 

CENTER 

95. 

70S. 

SO  3. 

TG 

117. 

S96 . 

10  13. 

F-28 


Mfi30 0  RF  MGD30 

BITE 

CFLR 

INFUT  CfiTfi 

PRICE  83B  23-GCT- 

78  1 8 

:  1  7 

QTY  1000. 

FRCTCS 

10.0 

WT 

0.500 

VOL  0.00S 

MODE 

1  . 

8TYSYS  1 . 

INTEGE 

0.80  0 

INTEGS 

0.400 

FiMULTD  150.00* 

fiMULTP 

1  50  . 

0  0* 

MECH/STRUCT 

WS  0.250 

MCFLXS 

5.520 

PRODS 

0.000 

NEWST  1.000 

DESRFS 

2 . 

0  0  0 

ELECTRONICS 
IJSEVGL  0.850 

MCFLXE 

8.  17? 

PRODE 

0.000 

NEWEL  1.000 

DESRPE 

0  . 

150 

PWR  2.000 

CMFNTS 

25. 

CMP  ID 

0.000 

PWRFRC  0.000 

CMPEFF 

0  . 

000 

ENGINEERING 
ENMTHS  103.0 

ENMTHF 

12.0 

ENMTKT 

18.0 

ECMFLX  0.S00 

PRNF 

0. 

000 

PRODUCTI ON 
FRMTHS  121.0 

FRKTHF 

0  .  0 

LCD RUE 

0.878 

ECNE  0.000 

ECNS 

1 

0  . 

000 

GLGBfiL 

YEfiR  1976. 

ESC 

0.00  * 

FRCJCT 

1  .  0  0  0 

D  Fi  T  fi  1.000 

TLGTST 

1 . 

000 

FLTFN  1.800 

SYSTEM 

i  .000 

PFRCU 

1.00  0 

F  DfiTfi  1.000 

FTLGTS 

1 

.00 

FRGGRfiN  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRAFTING 

16. 

2 . 

17. 

DESIGN 

48  . 

5. 

53. 

SYSTEMS 

5. 

0  . 

5. 

FROU  MGMT 

20  . 

26 . 

DfiTfi 

1  . 

■J  • 

SU6T0TfiL<ENG> 

??! 

27. 

105. 

MfiNUFfiC TURING 

PRODUCT  I  ON 

0  . 

335. 

335. 

FROTGTYFE 

12. 

0  . 

12. 

TOOL-TEST  EG 

1  . 

44. 

45. 

SUBTCTfiL(MFG 

) 

13. 

378. 

3S1  . 

TGTfiL  COST 

SO  . 

405. 

4S6 . 

fiVCGST 

0  . 

33 

TOTfiL  FiV  PROD  COST 

0.41 

WT  0.500 

VOL 

0  .  0  0  S 

ECNS 

0.02?  NEWST  1.000 

DESRFS  0.000 

LCURVE  0.87S 

ECNE 

0.108  NEWEL  1.000 

DESRFE  0.150 

MECH/STRUCT 

WS  0.250 

WSCF 

2S.736 

MECID 

0.000  PRODS  3 . 82? 

MCFLXS  5.520 

ELECTRONICS 

WE  0.250 

WECF 

33. 307 

CMP  ID 

0.000  PRODE  4.655 

MCPLXE  8.17? 

FWR  2.000 

CMFNTS 

25. 

FWRFfiC  0.67S 

CMPEFF  3.421 

SCHEDULES 
ENMTHS  103.000 

ENMTHF 

12.000 

ENMTHT 

18.000  ECMFLX  0.S00 

PRNF  0.123 

FRMTHS  121.000 

FRMTHF 

1 50 .??? 

fi  V  E  R  . 

FROD  RfiTE  FER  MONTH 

33 . 560 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

77. 

33  1  . 

408. 

CENTER 

SO  . 

405. 

4S6. 

TO 

1  OS. 

510. 

61  S. 

F-29 


Nfi300  RF  NGD36  FREQ  REF 


INFUT  DfiTfi 

6TV  2000. 

FRGTOS 

20.0 

MT 

FRICE  S3B 
1.500  UOL 

23- OCT- 78  1  $ ; 

0.035  NODE 

20 

1  . 

GTYSYS  2. 

INTEGE 

0  .  soo 

INTEGS 

0.400 

PiMULTD 

150.0  01:  fiNULTF 

150.001: 

NECK/STRUCT 

WS  0.900 

NCFLXS 

O 

('J 

m 

m 

FRCDS 

0.000 

NEMST 

1.000  DESRFS 

2.000 

ELECTRONICS 

USEUOL  0.S50 

NCFLXE 

S.096 

FRODE 

0.000 

NEWEL 

1.000  DESRFE 

0  .  10  0 

FMR  6.000 

CNFNTS 

70. 

CNF  ID 

0.000 

FWRFfiC 

0.000  CNFEFF 

0.000 

ENGINEERING 

ENNTHS  103.0 

ENNTHF 

12.0 

ENNTHT 

1  S .  0 

ECNFLX 

0.900  FRNF 

0.000 

PRODUCTION 
FRNTHS  121.0 

FRNTKF 

0  .  0 

LCURUE 

0  .  $62 

ECNE 

0  .  000  -ECNS 

0 .000 

GLGBfiL 

YEfiR  1  97  S , 

ESC 

0  .  0  0 1: 

FROJCT 

1.00  0 

DfiTfi 

1.000  TLGTST 

1.000 

FLTFN  1.S00 

SYS TEN 

1.000 

FFFGU 

1.000 

FDfiTfi 

1.000  FTLGTS 

1  .  0.0 

PROGRRH  COST 

DEUELGFNENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

GRfiFTING 

2S. 

3 . 

31  . 

DESIGN 

S7 . 

t  1  . 

97. 

SYSTENS 

S . 

0  . 

S. 

F  R  O ' J  N  6  N  T 

13. 

6  &  • 

76. 

DfiTfi 

5. 

• 

S . 

SUBTOTflL(ENG) 

1  HI  . 

7C 

220. 

NfiNUFfiCTURI NG 

PRODUCTION 

0  . 

10  43. 

10  43. 

FRCTOTYFE 

47. 

0  . 

47. 

TOOL-TEST  EG 

4. 

1  44. 

1  4$ . 

SUBTOTfiL'NFG) 

51  . 

1  1  SS. 

1  239. 

TOTfiL  COST 

1  92. 

1266. 

1  45S . 

fiUCGST  0 

WT  1.50  0  UOL 

LCURUE  0 .862 

NECH/STRUCT 
MS  0.900  WSCF 

ELECTRON  I CS 
ME  0.600  MECF 

FMR  6.000  CNFNTS 


0.035  ECNS 
ECNE 


TOTfiL  fiU  FROC  COST 
0.030  NEWST  1. 

0 . 11 S  NEWEL  1  . 


20.342  CNFID 
70  . 


1.000  GESRFS  0.000 
1.000  DESRFE  0.100 


35 . 937  NEC  I D  0  .  000  PRODS  3.953  MCFLKS  5.520 


0.000  FRODE  4.999  NCFLXE  S.096  1 
FWRFfiC  0.6HS  CNFEFF  7.S25  \ 


SCHEDULES 

ENNTHS  103.000  ENNTHF  12.000  ENNTHT  IS. 000  ECNFL"  0.900  FRNF  0.0S1 
FFNTHS  121.000  PPNTHF  154.796  RUER.  PROD  RfiTE  FER  NCNTH  59.17S 


COST  RfiNGES 

DEUELGFNENT 

PRODUCTION 

TOTfiL  COST 

FFGN 

1  64. 

10  45. 

1209. 

CENTER 

1  92. 

1  266. 

1  45S. 

TO 

229 . 

1559. 

1  7SS . 

MA300  I  NT  TEST 


INPUT  DfiTfi 

QTV  1000. 

QTVSYS  1. 

PRGTGS 

INTEGE 

10.0 

0.000 

IWT 

INTEGS 

MECH/STRUCT 

IMS  0.281 

NCPLXS 

5.279 

PRODS 

ELECTRONICS 
I-UUOL  0.999 
PUR  0.000 

MCFLXE 

CMPNTS 

7.539 

0  . 

PRODE 

CUPID 

ENGINEERING 
ENNTHS  102.0 

ENMTHP 

13.0 

ENMTKT 

PRODUCT  I  ON 
FRMTHS  121.0 

PRHTHF 

0  .  0 

LCURUE 

GLOBAL 

YEAR  1878. 

FLTFM  1.S00 

ESC 

SYSTEM 

0  .  0  0  7. 
1.000 

PRCJCT 

PPRGu 

FRGGRfiM  COST 

DEUELGPMENT 

ENGINEERING 

DRAFTING 

20  . 

DESIGN 

66 . 

SYSTEMS 

9 . 

FROG  MGMT 

7  • 

DfiTfi 

* 

SUB TOTAL <  ENG) 

10  8. 

MANUFACTURING 

PRODUCTION 

0  . 

PROTOTYPE 

C  £.  * 

TOOL-TEST  EG 

2 . 

SUBTGTAL<  MF6> 

•  25. 

TOTAL  COST 

1  33. 

COST  RANGES 

DEVELOPMENT 

FROM 

109. 

CENTER 

1  33. 

TO 

1  73. 

PRICE  S3B 
1.1 94  IDOL 
0.000  fiMULTD 

23- OCT- 7S  IS! 

0.019  MODE 

1  50.0  0  7.  fiMULTF 

w 

5. 

150  '  0  7 

0.000 

NEWST 

0 . 30  0 

DESRPS 

0.000 

0  .000 
0.00  0 

NEWEL 

FWRFfiC 

0.50  0 

0  .000 

DESRPE 

CMFEFF 

'  0  .000, 
0.000 

19.0 

ECKPLX 

0  .  0  0  o 

FRNF 

0  .  0  v  J 

0  .000 

ECNE 

0  .000 

ECUS 

0  .000 

1  .  0  0  0 
1.00  0 

DfiTfi 

FDfiTfi 

1  .00  0 

1  .  0  0  0 

TLGTST 

PTLGTS 

1.00  0 
1  .00 

PRODUCTION 

TOTAL 

COST 

•J  ■ 

s . 

0  . 

37. 

49. 

w  b  1 

74. 

G 

45! 

5. 

157. 

695. 

0  . 

3S. 

733. 

695 . 

A  A 

40 

757. 

7S2 . 

915. 

PRODUCTION 

60  4. 

t  b  <1  ■ 

110  3. 

TOTAL 

COST 

713. 

915. 

1275. 

F-31 


*A  P 


TGTfiL  COST  ,  LESS 
FRCGRfiM  COST 

INTEGRfiTICN  COST 
DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  COST 

ENGINEERING 

DRfiFTING 

1  68. 

IS. 

188. 

DESIGN 

525. 

57. 

582 . 

SYSTEMS 

52. 

0. 

52. 

FRG.J  MGMT 

S2. 

436. 

5  t  8 . 

DfiTfi 

2S . 

20  . 

48. 

SUBTGTfiL ( ENG  > 

856 . 

531  . 

1  387. 

MfiNUFfiCTURING 

FRGDUCTIGN 

0  . 

7140  . 

7140. 

FRGTCTVFE 

341  . 

0  . 

341  . 

T GGL-TEST  EG 

27 . 

1  168. 

1  1?5. 

FURCH  ITEMS 

0  . 

0  . 

0  . 

SUBTCTfiLCMFG) 

••i  6  S  • 

830  S . 

8676. 

TGTfiL  COST 

S  S  3  S . 

10062. 

COST  RfiNGES 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  CGST 

FROM 

1  0  40  . 

7227 . 

8267 . 

CENTER 

1  224. 

883?. 

10062. 

TG 

1  4S3 . 

11112. 

1 25S5 . 

TGTfiL  CGST,  WITH 

F RGGRfi'M  COST 

INTEGRfiTICN  COST 
DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  CGST 

ENGINEERING 

DRfiFTING 

IS?. 

21  . 

20?. 

DESIGN- 

5?  1  . 

65. 

656 . 

SYSTEMS 

6  £  • 

0  . 

62. 

FROG  MGMT 

SI  . 

472. 

564. 

DfiTfi 

31  . 

A  A 

53. 

SUBTGTfiL(ENG) 

S64 . 

580  ! 

1  544. 

MfiNUFfiCTURI NG 

FRGDUCTIGN 

0  . 

7835. 

7835. 

FRGTGTYPE 

363 . 

0  . 

363 . 

TGGL- TEST  EG 

2? . 

1  205. 

1  235. 

FURCH  ITEMS 

0  . 

0  . 

0  . 

SUBTCTfiLCMFG) 

3?3 . 

?0  4 1  . 

8433 . 

TGTfiL  CGST 

1  356. 

9621  . 

1  0  ?  7  7 . 

CGST  RfiNGES 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  CGST 

FROM 

1  1  4?. 

7831  . 

8  ?  8  0  . 

CENTER 

1  356. 

?  6  2 1  . 

1  0  ?  7  7 . 

TG 

1  655. 

12215. 

1 3870 . 

FUNCTION: 


F-32 


MR 3 0 0  RF  MODS  ELE  WTG 
INPUT  DfiTfi 

GTY  2000.  FPCTOS 
QTVSVS  2.  INTEGE 

MECK/STRUCT 
WS  Z.000  MCPLXS 

ELECTRONICS 
USEUCL  0.S50  KCPLXE 
PWR  10  .  0  00  CMPNTS 

ENGINEERING 
ENMTHS  S5.0  ENKTh'F 

PRODUCTION 

PRMTHS  121.0  FRNTHF 
6  L  O  B  fi  L 

YEAR  1978.  ESC 
FLTFN  1.800  SYSTEM 


*■  V  . 

- 

CGRR 

20 . 0 
0  .  SOO 

WT 

INTEGS 

PRICE  S3B 
8.000  UCL 

0  .  HOO  fiMULTD 

6-0CT- 
0.  156 

1  50 . 0 0 

78  12: 

MODE 
fiMULTP 

H6 

1  . 

150.0  OH 

5.520 

PRODS 

0  .000 

NEWST 

1.000 

DESRFS 

2.000 

S.  021 
150. 

PRCDE 

CMPID 

0.000 

0.000 

NEWEL 

PWRFRC 

'.000 

0.000 

DESRPE 

CMPEFF 

0.70  0 
0.00  0 

2S.0 

ENMTNT 

36.0 

ECMPLM 

2.20  0 

PRNF 

0.000 

0.0 

LCURUE 

0 . 878 

ECNE 

0  .000 

ECNS 

0.000 

o .  o  o 
1.000 

PROUCT 

PPROu 

1.00  0 
1.00  0 

DfiTfi 

PDfiTfi 

1  .  0  0  0 

1  .  0  0  0 

TLGTST 

FTLGTS 

1.000 

1  .  0  0 

FRGGRfiM  COST 

DEUELCFKENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRfiFTING 

1  15. 

6 . 

121. 

DESIGN 

H60  . 

17. 

H97 . 

SYSTEMS 

137. 

0  . 

1  37. 

FRC.J  MGMT 

187. 

H32 . 

61  S. 

DfiTfi 

68 . 

20  . 

SS. 

SUBTOTfiL<  ENG 

» 

988. 

H7H. 

1H62. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

80  78. 

SO  78. 

PROTOTYPE 

H60  . 

0  . 

H60  . 

TOOL-TEST  EG 

56. 

3H8 . 

HOH. 

SUBTOTfiL(MFG) 

516. 

SH26. 

SSH2. 

TOTfiL  COST 

1504. 

SSOO  . 

1 OHOH. 

fiUCOST 

H . 

OH 

TOTfiL  fiU  PROD  COST 

H.H5 

WT  8.000  UOL 

0.156  ECNS 

0.0 3H  NEWST  1.000 

DESRFS  0.000 

LCURUE  0.878 

ECNE 

0.130  NEWEL  1.000 

DESRPE  0.700 

MECK/STF.UCT 

W S  2.000 

WSCF 

12.821  MECID 

0.000  PRODS  H . 1 3? 

MCFLXS  5.520 

ELECTRONICS 

WE  6.000 

WECF 

H5.2HS  CMPID 

0.000  PRODE  H.35S 

MCFLXE  8.021 

PWR  10.000 

CMFNTS 

150. 

FWRFfiC  0.767 

CMPEFF-  £5  .*+61 

SCHEDULES 

ENMTHS  85.000 

ENKTHF 

2S.000  ENMTHT 

36.000  ECMFLX  2.200 

PRNF  0.108 

PRMTHS  121.000 

FRMTKF 

155.730  fiUER. 

FROD  RfiTE  PER  MONTH 

57.587 

COST  RfiNGES 

GEUELCFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

1  266. 

7033. 

830  0 . 

CENTER 

1  50  H . 

SSOO  . 

1  OHOH. 

TO 

1  S58 . 

1 1766. 

1 362H , 

F-33 


Mfi 30 0  RF  M003  GPS  FN  CORK 
INFUT  DfiTfi 

QTV  5000.  FRCTCS  50.0  UT 

CTVSVS  5.  INTEGE  0.80  0  I h'TEGS 

MECH/STRUCT 

NS  0.625  MCFLXS  5.520  PRODS 

ELECTRONICS 

USEUGL  0.S50  MCFLXE  8.116  FRODE 

FWR  3.0  00  CNF NTS  60.  CNF  ID 

ENGINEERING 

EHMTHS  SH.O  ENNTHF  2S.Q  ENNTHT 

PRODUCTION 

FRMTHS  121.0  PRMTHF  0.0  LCURUE 


GLGGfiL 

YEAR  1  S7S .  ESC  0.00’/.  FROJCT 

PLTFM  1.S00  SYSTEM  1.000  FFROU 


PRGGRfiM  COST 

DEVELOPMENT 

ENGINEERING 

DRAFTING 

66 . 

DESIGN 

276. 

SYSTEMS 

78. 

FROJ  MGMT 

S3. 

DfiTfi 

36 . 

SUBTOTfiL< ENG  > 

550  . 

NfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

PROTOTYPE 

1  70  . 

TOOL-TEST  EG 

20  . 

SUBTOTfiL(MFG) 

1  SO  . 

TOTfiL  COST 

7 HO  . 

RUCOST 

0  .HI 

WT  1.250  UOL 

0.017  ECNS 

LCURUE  0.S5H 

ECNE 

FRICE  S3B 

6-0CT- 

78  12: 

:  HS 

.250  UOL 

0.017 

MODE 

1  . 

.HOC  fiMULTD 

150.005: 

fiMULTP 

150.005: 

.000  NEWST 

1.000 

DESRFS 

2.000 

.000 

NEWEL 

1  .000 

DESRPE 

0.20  0 

.0  00 

FWRFfiC 

0.000 

CMFEFF 

0.0  00 

37.0 

ECMPLX 

2.20  0 

FRNF 

0.000 

.  S5H 

ECNE 

0.000 

ECNS 

0.0  00 

.000  DfiTfi  1 

.000 

TLGTST 

1.000 

.000  PDfiTfi  1 

.000 

PTLGTS 

1  .00 

PRODUCTION 

TOTfiL 

COST 

H. 

70. 

1  1  . 

2SS . 

0  . 

78. 

131  . 

22H . 

6 . 

H2 . 

1  • 

702. 

20  63. 

20  63. 

0  . 

170. 

362 . 

383 . 

2H26. 

2616. 

2577. 

3  3 1  8  . 

OTfiL  fiU  FRGD  COST 

0 . 52 

0.037  NEWST  1.000 

DESRFS  0.000 

0.150  NEWEL  1.000 

DESRPE  0.200 

MECH/STRUCT 


W  S  0.625 

WSCF 

36.765  NEC  ID 

0.000  FRCDS  3.S65 

MCFLXS  5.520 

ELECTRONICS 

WE  0.625 

WECF 

H3.253  CMP I D 

0.000  FRCDE  H.HH2 

MCFLXE  S.116 

PWR  3.000 

CMFNTS 

60  . 

FWRFfiC  0.S30 

CMFEFF  -3.256 

SCHEDULES 

ENMTh'S  SH.000 

ENNTHF 

2S.000  ENNTHT 

37.000  ECMFLX  2.200 

FRNF  0.062 

FRMTHS  121.000 

PRMTHF 

161.105  fiUER-. 

FROD  RfiTE  PER  MONTH 

1  2H.  673 

COST  RfiNGES 

DEUELCFMENT 

FRODUCTIGN 

TGTfiL  COST 

FROM 

630. 

2062. 

26S2 . 

CENTER 

7H0  . 

2577. 

331  8. 

TG 

SOH. 

335S . 

H263 . 

F-34 


-  1 

Mfi300  RF  MGD4  UfiR  FREQ  IF 


INPUT  DfiTfi 

PRICE  S3B  6 

-0CT-7S  12: 

50 

QTV  17000. 

FROTOS 

170.0  WT 

1.500  UOL 

0.017  MODE 

1  . 

QTYSYS  17. 

INTEGE 

0.S00  INTEGS 

0.400  fiMULTD  1  50.00%  fiMULTP 

150.00% 

KEChVSTRUCT 

MS  0.600 

MCFLXS 

5.520  PRODS 

0.000  NEWST 

1 .000  DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.S50 

MCPLXE 

S. 1 15  PRODE 

0.000  NEWEL 

1 .000  DESRPE 

0.200 

PWR  3.0  00 

CMP NTS 

100.  CMP  ID 

0.000  FWRFfiC 

0.000  CMFEFF 

0  .000 

ENGINEERING 

ENNTHS  102.0 

ENMTHF 

13.0  ENMTHT 

15.0  ECMPLX 

1.000  FRNF 

0.000 

PRODUCTION 

• 

PRNTHS  121.0 

FRMTfiF 

0.0  LCURUE 

0.834  ECNE 

0.000  ECNS 

0.000 

GLGBfiL 

YEfiR  1  '573 . 

ESC 

0.00%  PRG.JCT 

1.000  DfiTfi 

1.000  TLGTST 

1.000 

PLTFN  1.300 

SYSTEM 

1.000  FFROU 

1.000  PDfiTfi 

1.000  PTL6TS 

1.00 

FROGRfiK  COST 

DEUELOFMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

37. 

6 . 

42. 

DESIGN 

1  17. 

16. 

133. 

SYSTEMS 

13. 

0  . 

13. 

PRO-J  MGMT 

35. 

451  . 

451  . 

DfiTfi 

10. 

21  . 

31  . 

SUBTOTfiUENG) 

216. 

453. 

710. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0. 

5415. 

5415. 

PROTOTYPE 

468. 

0. 

468. 

TOOL-TEST  EG 

34 . 

2251  . 

2S5 . 

SUBTOTfiL(MFG) 

503. 

7665. 

3172. 

TGTfiL  COST 

715. 

S  1  63 . 

SSS1  . 

fiUCOST 

0 

.32 

TOTfiL  fiU  FROD  COST 

0 . 48 

WT  1.500 

UOL 

0.017  EC MS 

0.042  NEWST 

1.000  DESRPS 

0.000 

LCURUE  0 . S3H 

ECNE 

0.173  NEWEL 

1.000  DESRPE 

0.200 

MECH/STRUCT 

WS  0.600 

WSCF 

34.483  MECID 

0.000  PRODS 

3. SSI  MCFLXS 

5.520 

ELECTRONICS 

WE  0.500 

WECF 

60.S52  CNF ID 

0.000  FRODE 

4.205  MCFLXE 

S  .  1  1  5 

FWR  3.000 

CMFNTS 

100. 

FWRFfiC 

1.310  CMFEFF 

-7.115 

SCHEDULES 

ENMTHS  102.000 

ENMTHP 

13.000  ENMTHT 

15.000  ECMFLX 

1.000  FRNF 

0.0  23 

FRMTHS  121.000 

FRMTKF 

172.044  fiUER1. 

PROD  RfiTE  PER  MONTH  333.047 

COST  RfiNGES 

DEUELOFMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

5S7 . 

6340. 

6 

527 . 

CENTER 

715. 

SI  63. 

S8S 1  . 

TO 

52S. 

11174. 

1  2 

10  1  . 

F-35 


1 

a 


Mfi30Q  RF  MODS 

INPUT  OfiTfi 

70  MHZ 

IF 

FRICE  S3B  6-  OCT- 

’S  12:51 

QTV  17000. 

FROTCS 

170.0  WT 

1.500  VOL  0.017 

MODE  1  . 

6TVSVS  17. 

INTEGE 

0.S00  INTEGS 

0.40  0  fiMULTG  150.0  0  7. 

fiMULTP  150.007 

MECH/STRUCT 

WS  0.600 

MCPLnS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USE VOL  0.S50 

NCPLXE 

S.050  PRCDE 

0.000  NEWEL  1.000 

DESRPE  0.200 

FWR  4.0  00 

CMP NTS 

100.  CNF  ID 

0.000  FWRFfiC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENMTHS  102.0 

Eh'MTHF 

13.0  ENMTHT 

19.0  ECMPLK  1.000 

PRNF  0.000 

PRODUCTION 

FRMTHS  121.0 

PRMTHF 

0.0  LCURVE 

0.S34  ECNE  0.000 

ECNS  0.000 

GLOBfiL 

VEfiR  197S. 

ESC 

0.00  ^  FRO  OCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

PLTFM  1.S00 

SYSTEM 

1.000  PPROU 

1.000  PDRTfi  1.000 

FTLGTS  1.00 

PROGRfiM  COST 
ENGINEERING 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

DRfiFTING 

36. 

5. 

42. 

DESIGN 

1  16. 

15. 

131  . 

SVSTEHS 

13. 

0  . 

13. 

PRC o  MGMT 

38. 

427. 

465. 

OfiTfi 

1  0  . 

20. 

30. 

SU6T0TfiL<  ENG) 

213. 

467. 

6S0  . 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

5139. 

5139. 

PROTOTYPE 

449 . 

0  . 

449. 

TOOL-TEST  EG 

33. 

2126. 

2159. 

SUBTCTfiL(MFG) 

4S2. 

7266 . 

774S . 

TOTfiL  COST 

695 . 

7733. 

S42S. 

fiVCGST 

0 

.30 

TOTfiL  fiV  PROD  COST 

0 . 45 

WT  1.500 

UGL 

0.017  ECNS 

0.042  NEWST  1 .000 

DESRPS  0.000 

LCURVE  0.S34 

ECNE 

0 . 16S  NEWEL  1.000 

DESRPE  0.200 

MECH/STRUCT 

W  S  0.600 

ELECTRONICS 

WSCF 

34.4S3  NECID 

0.000  PRODS  3. SSI 

MCFLXS  5.520 

WE  0.900 

WECF 

60.S52  CMP I D 

0 . 000  PRODE  172 

MCPLXE  S.050 

FWR  4.000 

CMFNTS 

100. 

FWRFfiC  1.0  SO 

CMFEFF  -2.952 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT 

19.000  ECMFLX  1.000 

PRNF  0.023 

FRMTHS  121.000 

frmthf 

171.H21  fiUER. 

PROD  RfiTE  PER  MONTH 

337. 159 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

567. 

600  7. 

6575. 

CENTER 

695. 

7733. 

S42S . 

TO 

S9S. 

1  0  609. 

1 150S. 

P-36 


Mfi300  RF  MODS  L  ELE  MTS 


INPUT  DfiTfi 

QTV  1000. 

QTVSVS  1 . 

FROTGS 

INTEGE 

10.0 

0.800 

WT 

INTESS 

PRICE  83B 
12.000  UGL 
O.H00  BNULTD 

6- OCT- 78  12: 

0.208  MODE 
150.0  01'.  fiMULTF 

i  53 

1  . 

1  50.0  07. 

MECH/STRUCT 

WS  H. 000 

MCFLXS 

5.520 

FRODS 

0.000 

NEWST 

1.OO0  DESRFS 

2.000 

ELECTRONICS 
USEUGL  0.850 
FWR  15.000 

MCPLXE 

CNFNTS 

7.  440 
168. 

FRODE 
CNF  ID 

0.000 

0.000 

NEWEL 

FWRFfiC 

1.000  DESRFE 
O.OOO  CMFEFF 

0.600 

0.000 

ENGINEERING 
ENNTHS  87.0 

ENNTHF 

26.0 

ENNTHT 

34. 0 

ECMFLX 

2.200  FRNF 

O.OOO 

PRODUCTION 
FRNTHS  121.0 

FRNTHF 

0.0 

LCURUE 

0 . 878 

ECNE 

O.OOO  ECNS 

0.000 

GLGBfiL 

VEfiR  1878. 

FLTFN  1.800 

ESC 

S VS TEN 

0  .  0  0  *< 

1  .000 

FRGUCT 

PFRGJ 

1.000 

1.000 

DfiTfi 

F  DfiTfi 

1.O00  TLGTST 
1.0O0  FTLGTS 

1.000 

1  .00 

FRGGRfiN  COST 

DEUELCFNENT 

frgducticn 

TOTfiL  COST 

ENGINEERING 

GRfiFTlNG 

1  4S. 

5. 

152. 

DESIGN 

607. 

13. 

618. 

SYSTEMS 

183. 

0  . 

183. 

FROU  NGNT 

1  88. 

187. 

385. 

DfiTfi 

81  . 

8 . 

80  . 

SU6TGTfiL<ENG> 

1216. 

213. 

1  >+28. 

MfiNUFfiCTUR I NG 

FFCDUCTIGN 

0  . 

3674 . 

3674 . 

FRCTCTYFE 

218. 

O  . 

218. 

TCGL-TEST  EG 

27. 

147. 

1  74. 

SUBTOTfiL(NFG) 

245 . 

0  £  &  • 

40  67. 

TOTfiL  CGST 

14-61. 

40  34. 

5486. 

fiUCGST 

WT  I2.0O0  UGL 

LCURUE  0.878 


3.67  TOTfiL  fiUFRGD  COST  4 .  0  3 

0.208  ECNS  O.028  NEWST  1  .  000  DESRFS  0.000 

ECNE  0.OS5  NEWEL  1.000  DESRFE  0.600 


MEChVSTRUCT 
WS  H .  00 0  WSCF 

ELECTRONICS 
WE  8.000  WECF 

FWR  I5.000  CMFNTS 


18.23!  NEC  I D 

45.24S  CNF  ID 
168. 


O.O00  RRODS  H . 0 3 1  MCPLXS  5.520 

O.OOO  FRODE  4.043  MCFLXE  7.440 
FWRFfiC  0.631  CMREFF-21 .628 


SCHEDULES 

ENNTHS  87.OO0  ENNTKF  26.000  ENNTHT  34.000  ECMFLK  2.200  FRNF 
FRMTh’S  1  21.  000  FRNTHF  148.824  fiUERi  F ROD  RfiTE  FER  MONTH 


0.178 

35.840 


COST  RfiNGES 
FRGN 
CENTER 
TO 


DEUELCFNENT 
1  232. 

mi . 

1822. 


FRODUCT ION 
3178. 
4034. 
5467 . 


TOTfiL  COST 
HH 1  1  . 
5486 . 
7288 . 


F-37 


*  - 


MR30 0  RF  MODI  0  FHGF  SYNTH 


INPUT  GfiTfi 

PRICE  S3B  6- 

OCT- 78  12 

:  55 

STY  £000.  FRGTGS 

20.0 

WT 

2.000  VOL  0 

.035 

MODE 

1  . 

STY SYS  2.  INTEQE 

0  .  S0  0 

INTEGS 

0.40  0  RMULTD  150 

.007. 

RMULTP 

1  50.0  07. 

MECH/STRUCT 

WS  1 .000  MCPLXS 

5.520 

PRODS 

0.000  NEWST  1 

.000 

DESRPS 

2.000 

ELECTRGNI CS 

USE'JOL  0.850  MCPL-XE 

S.0  74 

PRODE 

0.000  NEWEL  1 

.000 

DESRPE 

0 . 200 

PWR  10.000  CMPNTS 

2S0 . 

CMP  ID 

0.000  PWRFRC  0 

.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  S6.0  ENNTHF 

1  8.  0 

ENMTHT 

25.0  ECMFLX  1 

.50  0 

PRNF 

0.000 

PRODUCT  I CN 

FRMTHS  121.0  FRMTHF 

0  . 0 

LCURVE 

0.862  ECNE  0 

.000 

ECNS 

0.000 

GLGSRL 

YERR  1  STS  .  ESC 

0.00  V, 

PROUCT 

1.000  ORTfi  1 

.  0  0  0 

TLSTST 

1.000 

FLTFM  1.S00  SYSTEM 

1.000 

FPRGU 

1  .  000  FDfiTfi  1 

.000 

PTL6TS 

1.00 

FRGGRRM  COST 

DEVELOPMENT 

PRODUCTION 

TOTRL 

COST  : 

ENGINEERING 

DRRFTTNG 

5S . 

4. 

62. 

DESIGN 

210. 

13. 

223. 

SYSTEMS 

3S . 

0  . 

38. 

FRGo  MGMT 

3S . 

,-V  A 

7i  • 

130. 

DfiTfi 

It. 

4. 

1  S. 

SUBTGTfiL<EN6> 

35S . 

1  13. 

471  . 

MRNUFRC TURING 

PRODUCTION 

0  . 

1583. 

1583. 

PROTOTYPE 

35. 

0  . 

85. 

TOOL-TEST  EG 

7  • 

181. 

200  . 

SUBTOTRLCMFG) 

84 . 

1  785. 

1  878. 

TOTRL  COST 

452. 

1888. 

2350  . 

RVCGST  0 

.  SO 

TOTRL  RV  PROD  COST 

0.85 

WT  2.000  VGL 

0.035  ECNS 

0.032  NEWST 

1.000 

DESRFS  0.000 

LCUF.UE  0.S62 

ECNE 

0.123  NEWEL 

1.000 

DESRPE  0.200 

MEChVSTRUCT 

WS  1.000  WSCF 

2S.57 

1  MECID 

0.000  FRODS  3 

.  82S 

MCPLXS 

5.520 

ELECTRONICS 

WE  1.000  WECF 

33.613  CMFID 

0.000  PRODE  4 

.  60  1 

MCFLXE 

8.074 

PWR  10.000  CKFNTS 

£80 

B 

PWRFRC  1 

.  165 

CMPEFF 

13.648 

SCHEDULES 

ENMTH3  '? 6 . 0  0  0  ENMTHF 

IS. 000  ENMTHT 

25.000  ECMPLX  1 

.500 

FRNF 

0.081 

FRMTHS  1  21  .  000  FRMTHF 

154.82 

S  RVER1. 

PROD  RfiTE  PER  MONTH 

58. 8H7 

CGST  RRNGES 

DEVELOPMENT 

PRODUCTION 

TOTRL 

COST 

FROM 

3S5 . 

1533. 

1818. 

CENTER 

452. 

1  S8S . 

i 

1350  . 

TO 

54S . 

2423. 

2872. 

Mfi300  RF  MODI  1  SHOP  SYNTH 


INPUT  DfiTfi 

PRICE  S3B  6-OCT-7 

’8  12:57 

6TV  10000. 

PROTOS 

100.0  WT 

2.000  VOL  0.035 

MODE  1 . 

QTVSVS  10. 

INTEGE 

0.800  INTEGS 

0.40  0  fiKULTD  1  50.0  0  7. 

fiMULTF  1  50.007. 

MECH/STRUCT 

WS  1.000 

MCFLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USEVGL  0.S50 

MCFLXE 

8.249  PRODE 

0.000  NEWEL  1.000 

DESRPE  0.200 

PMR  4.000 

CKFNTS 

120.  CMP  I D 

0.000  FWRFfiC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENNTHS  102.0 

ENMTHP 

13.0  ENMTHT 

19.0  ECMPLX  1.000 

PRNF  0.000 

PRGOUCT I  ON 
FRMTHS  121.0 

FRMTHF 

0.0  LCURUE 

0 .846  ECNE  0.000 

1 

ECNS  0.000 

GLOBfiL 

YEfiR  1978. 

ESC 

0.00 *  PROUCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

PLTFN  1.800 

SYSTEM 

1.000  FPRCU 

1 . 000  PDfiTfi  1 .000 

FTLGTS  1.00 

PROGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  CCST 

ENGINEERING 

DRfiFTING 

HI  . 

6 . 

47. 

DESIGN 

131  . 

20  . 

151  . 

SYSTEMS 

1  4 . 

0  . 

14. 

FROU  MGMT 

34 . 

372. 

40  7. 

DfiTfi 

1  0  . 

17. 

■?? 

tot  • 

SIJBTCTfiL(ENG) 

Q 

415. 

645. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

5462. 

5462. 

PROTOTYPE 

352. 

0  . 

352. 

TOOL-TEST  EG 

27. 

1166. 

1  193. 

SUBTOTfiL(MFG) 

379. 

6628 . 

700  6. 

TCTfiL  COST 

608. 

7043. 

7651  . 

fiUCOST 

0. 

55 

TOTfiL  fiV  FRCD  CCST 

0 . 70 

WT  2.000 

VOL 

0.035  EONS 

0.041  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.848 

ECNE 

0.173  NEWEL  1.000 

DESRPE  0.200 

MECNVSTRUCT 

WS  1.000 

WSCF 

28.571  MECID 

0.000  PRODS  3.928 

MCFLXS  5.520 

ELECTRONICS 

WE  1.000 

WECF 

33.613  CMFID 

0.000  PRODE  4.701 

MCPLXE  8.249 

FWR  4.00  0 

CMPNTS 

120. 

FWRFfiC  1.221 

CMFEFF  -4-.  951 

SCHEDULES 

ENMTHS  102.000 

ENMTHP 

13.000  ENMTHT 

19.000  ECMPLX  1 .000 

PRNF  0.031 

PRMTKS  121 .000 

FRMTHF 

16S.34S  fiUER; 

PROD  RfiTE  FER  MONTH 

21 1 . 1 9$ 

CCST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  CCST 

FROM 

508. 

5655. 

6163. 

CENTER 

60S. 

7043. 

7651  . 

TO 

750  . 

9008. 

9757. 

P-39 


Mfi300  RF  MODI 4  L  TRfiN 


INPUT  DfiTfi 

QTY  1000.  FRGTOS 

10.0  WT 

PRICE  S3B  6-0CT-7 
S.000  VOL  0.087 

8  12:59 

MODE  1  . 

STY SYS  1.  INTEGE 

0.S00  INTEGS 

0.400  fiMULTD  150.002 

fiMULTF  1  50.007. 

MEChVSTRUCT 

WS  7.000  MCFLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRFS  2.000 

ELECTRONICS 

USEUOL  0.600  MCPLKE 

8. 176  FRODE 

0.000  NEWEL  1.000 

DESRPE  0.100 

FWR  SO.  000  CI1FNTS 

250.  CMP  I D 

0.000  PWRFRC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENNTNS  S5.0  Eh'NTHF 

20.0  ENMTHT 

26.0  ECMPLX  1.500 

PRNF  0.000 

PRODUCTION 

PRMTHS  121.0  FRNTHF 

0.0  LCURVE 

0.878  ECNE  0.000 

EONS  0.000 

GLOBfiL 

YEAR  1 S7S .  ESC 

0.002  PRO JCT 

1.000  DfiTfi  1.000 

TL6TST  1.000 

FLTFN  1.S00  SYSTEM 

1.000  PPROU 

1.000  PDfiTA  1.000 

FTL6TS  1.00 

FROGRfiN  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

ENGINEERING 

DRAFTING 

1  21  . 

6. 

12S. 

DESIGN 

440. 

24. 

464. 

SYSTEMS 

78. 

0  . 

78. 

FRCJ  MGMT 

73. 

1  2S . 

202. 

DfiTfi 

2S. 

6. 

34. 

SUBTOTfiL  < ENG ) 

73S . 

1  66 . 

SO  6. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

2442. 

2442. 

PROTOTYPE 

1  13. 

0. 

1  13. 

TOOL-TEST  EG 

13. 

110. 

1  23. 

SUBTOTAL <MF8> 

126. 

2552. 

2678. 

TOTAL  COST 

S65. 

271  S. 

3584. 

fiVCGST  2. 

44 

TOTAL  fiV  FROD  COST 

2.72 

KT  S.0  00  VOL 

0.087  EONS 

0.030  NEWST  1.000 

DESRFS  0.000 

LCURVE  0.S7S 

ECNE 

0.118  NEWEL  1.000 

DESRPE  0.100 

MEChVSTRUCT 

WS  7.000  WSCF 

80.460  MECID 

0.000  FRODS  3.673 

MCPLXS  5.520 

ELECTRONICS 

WE  2.000  WECF 

38.311  CMFID 

0.000  FRODE  4.563 

MCPLKE  8.176 

PWR  SO. 000  CMPNTS 

250  . 

FWRFfiC  0.248 

CMPEFF  27.707 

SCHEDULES 

ENMTHS  S5.000  ENMTHF 

20.000  ENMTHT 

26.000  ECMPLK  1.500 

PRNF  0.122 

PRMTHS  121 .000  PRMTHF 

152.627  fiVERi 

PROD  RfiTE  PER  MONTH 

3  1  .  6  1  S 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

FROM 

'  736. 

2180  . 

2815. 

CENTER 

865 . 

271  S. 

3584. 

TO 

1056. 

3534. 

45S0  . 

F-40 


Mfi30 0  RF  HOC  1 5  UHF  DUfiLT  PREfiMP 


INPUT 

DfiTfi 

GTY 

5000  . 

FRCTOS 

50.0 

WT 

QTYSYS 

5. 

INTEGE 

O.SOO 

INTEGS 

MECH/STRUCT 

WS 

0.625 

MCPLXS 

5.520 

FRGDS 

ELECTRONICS 

USEUCL 

0  .S50 

MCFLXE 

S.0  7H 

FRODE 

FWR 

3.000 

CMFNTS 

120. 

CMFID 

ENGINEERING 

ENMTHS 

10  2.0 

ENMTHF 

13.0 

ENMTHT 

PRODUCTION 

FRMTHS 

121.0 

PRMTHF 

0.0 

L CURVE 

GLOBAL 

VEfiR 

1  S7S . 

ESC 

0.00  X 

PRGJCT 

FLTFM 

1  .800 

SYSTEM 

1.000 

FPRGJ 

PRICE  83B  6- OCT- 7S  13:00 

I  . 250  VOL  0.017  MODE  1  . 

0.S0  0  fiMULTD  1  50.0  0  7.  fiMULTP  1  50.0  0  7. 


0  .000 

NEWST 

1.000 

DESRFS 

2.000 

0.000 

0.000 

NEWEL 

FWRFfiC 

1.000 

0.000 

DESRFE 

CMFEFF 

0.500 

0.000 

19.0 

ECMFLX 

1.000 

FRNF 

l 

0.000 

0  .  S5H 

ECNE 

0.000 

ECNS 

0.000 

1.000 

1.000 

DfiTfi 

POfiTfi 

1.000 

1.000 

TLGTST 

FTLGTS 

1.000 

1  .00 

FRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRAFTING 

1?. 

•a 

£  • 

21  . 

DESIGN 

60  . 

6  . 

66 . 

SYSTEMS 

6. 

0  . 

6 . 

FROJ  MGMT 

13. 

1  26. 

13?. 

DfiTfi 

H . 

6 . 

10. 

SUBTCTfiL(EN6> 

102. 

1  HO  . 

2H2 . 

MfiNUFfiC TURING 

PRODUCTION 

0. 

1  ?S  1  . 

1  ?S1  . 

FROTOTYFE 

110. 

0  . 

110. 

TOOL-TEST  EQ 

S . 

3H? . 

357. 

SUBTOTfiL(MFG) 

118. 

2330  . 

2HHS. 

TOTfiL  COST 

220  . 

2H70  . 

2690. 

fiUCCST 

0  .HO 

TOTfiL  fiV  FROD  COST 

0  .  HS 

WT  1.250  VOL 

0.017  ECNS 

0.036  NEWST  1.000 

DESRFS  0.00 

LCURVE  0.S5H 

ECNE 

0.1  HO  NEWEL  1.000 

DESRFE  0.50 

MECH/STRUCT 
WS  0.625  WSCF 

ELECTRONICS 
WE  0.625  WECF 

FWR  3.000  CMFNTS 


36.765  MECID 

H3.253  CMFID 
120. 


0.000  FRGDS  3. 865  MCPLXS  5.520 

0.000  FRODE  H.H1?  MCPLXE  S.0  7H 
FWRFfiC  1 . H80  CMFEFF  1 .H91 


SCHEDULES 

ENMTHS  102.000  ENNTHF  13.000 
FRMTHS  121.000  PRMTNF  160.63? 


ENNTNT  1?.000  ECMPLK  1  .  000  PRNF  0.0H7 
fiVERr.  FRCD  RfiTE  FEF  MONTH  126.137 


COST  RANGES 
FROM 
CENTER 
TO 


DEVELOPMENT 
1  S3. 
220  . 
275. 


PRODUCTION 
1  ?76 . 
2H70 . 
322H . 


TOTfiL  COST 
215?. 
2  6  ?  0  . 
3H?8. 


F-41 


MFS30 0  RF  MOD  1  6  UHF  WTG 


INPUT  DfiTfi 

FRICE  S3B  6-C 

iCT-7 

'8  13! 

0  2 

STY  1000.  FRGT03 

10.0  NT 

8.000  UOL  0. 

1  22 

MODE 

1  . 

CTYSYS  1.  INTEGE 

0.S00  INTEGS 

0.400  fiMULTD  150. 

o  o  % 

fiMULTF 

1  50 . 0  01; 

MECH/STRUCT 

NS  2.000  MCFLXS 

5.520  PRODS 

0.000  NEWST  1. 

000 

DESRPS 

2.000 

ELECTRONICS 

USEUGL  0.S50  MCFLXE 

S.021  PRODE 

0.000  NEWEL  1. 

0  00 

DESRPE 

0.70  0 

FNR  10.000  CMFNTS 

150.  CMFID 

0  .  0  00  PWR.FRC  0. 

000 

CMFEFF 

0.00  0 

ENGINEERING 

ENNTHS  S5.0  ENNTHF 

2S.0  ENMTHT 

36.0  ECMPLX  2. 

20  0 

PRNF  , 

0  .  0  00 

PRODUCTION 

FRKTHS  121.0  FRNTHF 

0.0  LCURUE 

0.878  ECNE  0. 

0  0  0 

ECNS 

0.000 

GLGBfiL 

YEfiR  1 S73 .  ESC 

0.0  OS  PRO.JCT 

1 . 000  DfiTfi  1 . 

0  00 

TLGTST 

1.000 

FLTFN  1.S00  SYSTEM 

1  .  000  PFROU 

1.000  PDfiTfi  1. 

000 

PTLGTS 

1  .00 
♦ 

PROGRAM  COST 

DEUELDPMENT 

PRODUCTION 

TGTfiL 

COST 

ENGINEERING 

DRfiFTING 

1  15. 

5. 

120. 

DESIGN 

482. 

14. 

486. 

SYSTEMS 

1  3S . 

0  . 

1  38. 

PROu  MGMT 

1  57. 

?  *7  C 
i-  -J  7  • 

396. 

DfiTfi 

62 . 

1 1 . 

73. 

SUBTOTfiL(ENG) 

95*. 

269. 

1 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

460  1  . 

460  1  . 

PROTOTYPE 

246 . 

0  . 

246. 

TOOL-TEST  EG 

33. 

1  87. 

230  . 

SUBTOTRL< MFG) 

279 . 

4787 . 

5076. 

TGTfiL  COST 

1  233. 

5066. 

6 

299. 

fiUCGST  4. 

60 

TOTfiL  fiV  PROD  COST 

5.07 

NT  S.000  UOL 

0.122  EC NS 

0.030  NEWST  1 

.  0  0  0 

DESRFS 

0 .000 

LCURVE  0.878 

ECNE 

0.111  NEWEL  1 

.000 

DESRPE 

0 . 70  0 

MECH/STRUCT 

NS  2.000  WSCF 

16.393  MECID 

0.000  PRODS  4. 

073 

MCFLXS 

5.520 

ELECTRONICS 

WE  6.000  WECF 

57.859  CMFID 

0.000  PRODE  4. 

1  90 

MCPLXE 

S.021 

FNR  10.000  CMFNTS 

1  50  . 

FWRFfiC  0. 

767 

CMFEFF- 

£5.461 

SCHEDULES 

ENMTHS  S5.000  ENNTHF 

2S.000  ENMTHT 

36.000  ECKPLX  2. 

200 

PRNF 

0  .  1  66 

PRMTHS  121.000  FRNTHF 

151; 793  fi  VER . 

PROD  RfiTE  PER  MONTH 

32.475 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

1  0  39. 

3861  . 

5000  . 

CENTER 

1  233. 

5066. 

6 

298. 

TO 

1530  . 

6S60  . 

£ 

380  . 

F-42 


MR300  RF  MODI  7  UHF  TRFifS 


INFIJT  ORTR 

FRICE  S3B 

6-OCT- 

?S  1 3 

:  0  4 

GTY  2000. 

FROTOS 

20.0 

WT 

4 . 0  0  0 

VOL 

0  .  0  52 

MODE 

1  . 

QTVSVS  2. 

INTEGE 

0  .  S  0  0 

INTEGS 

0 . 40  0 

RMULTD 

1  50 .0  07. 

RKULTP 

1 50  .ooi: 

MECH  'STRUCT 

WS  3.000 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1.000 

DESRFS 

2.000 

ELECTRONICS 

USEVOL  0.600 

MCPLXE 

3.  IS? 

PRCDE 

0.000 

NEWEL 

1.000 

DESRPE 

0.100 

FWR  12.000 

CMFNTS 

100. 

CMP  ID 

0  .000 

FWRFfiC 

0.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  102.0 

ENMTHF 

13.0 

ENMTKT 

IS.  0 

ECMPLX 

1.00  0 

FRNF 

0.000 

PRODUCTION 

FRMTHS  121.0 

PRMTHF 

0 . 0 

LCURUE 

0 . 862 

ECNE 

0  .  0  0  0 

ECNS 

0.000 

GLGBfiL 

YEfiR  1978. 

ESC 

0  .001: 

PROuCT 

1.000 

DRTR 

1.00  0 

TLGTST 

1.000 

FLTFM  1.S00 

SYSTEM 

1.000 

PFRC.J 

1.00  0 

FDRTR 

1.00  0 

PTLGTS 

1.00 

PRGGRRM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

ORfiFTIISG 

49. 

5. 

54. 

DESIGN 

1  55. 

16. 

172. 

SYSTEMS 

17. 

0  . 

17. 

FRG.J  MGMT 

23 . 

112. 

134. 

ORTR 

b  • 

5. 

13. 

SU6TGTfiL<  ENG 

) 

251  . 

1 

38. 

3S0  . 

MRNUFRCTIJRING 

FFODUCT I  ON 

0  . 

1  S66 . 

1  S66 . 

PROTOTYPE 

S  1  . 

0  . 

SI  . 

TOOL-TEST  EG 

8 . 

1 

31  . 

1  SS . 

SU6TGTRL<HFG> 

SS. 

2147. 

2245. 

TOTfiL  COST 

350  . 

S-. 

35. 

2635 . 

RVCGST 

WT  H’ .  0  00 

LCURUE  0.862 

MECH/STRUCT 
US  3.000 

ELECTRONICS 
WE  1.000 

F  W  R  12.000 

SCHEDULES 
ENMTHS  102.000 
PFMTHS  121.000 

COST  RfiNGES 
FROM 
CENTER 
TO 


0  . 

SS 

TOTfiL  RV  FROD  COST 

1.14 

VOL 

0.052 

ECNS 

ECNE 

0.032  NEWST  1.000 
0.127  NEWEL  1 . 000 

DESRPS  0.000 
DESRPE  0.100 

WSCF 

57.532 

MECID 

0.000  PLODS  3.754 

MCFLXS  5.520 

WECF 

31 . SSO 

CMP  I D 

0.000  PRODE  4,708 

MCFLXE  3. IS? 

CMFNTS 

100. 

FWRFfiC  0.517 

CMPEFF  8.66S 

ENMTHF 

13.000 

ENMTHT 

IS. 000  ECMFLK  1.000 

FRNF  0.0  SO 

FRMTHF 

156. 148 

RVEF-. 

PROD  RfiTE  PER  MONTH 

56. SO  2 

DEVELOPMENT 
28? . 
350  . 
426. 

PRODUCTION 

1846. 

2235. 

2320  . 

TOTfiL  COST 
2143. 
2635. 
3346. 

Nfi300  RF  NODI! 

5  NULTI 

6fi  EX 

INPUT  DfiTfi 

QTY  3000. 

GTYSYS  3. 

PRCTGS 

INTEGE 

30.0 

0  .  SO  0 

NT 

INTEGS 

NECH/STRUCT 

WS  0.600 

NCPLXS 

5.520 

PRODS 

ELECTRONICS 
IJSEUOL  0.S50 
FUR  6.000 

NCFLXE 

CNFNTS 

S .  H  5 
SO. 

FRODE 
CNF  ID 

ENGINEERING 
ENNTHS  102.0 

ENMTHF 

13.0 

ENNTKT 

PRODUCTION 
PRNTHS  121 . 0 

FRNTHF 

0  .0 

LCURUE 

Q  L  0  6  fi  L 

YEfiR  1973. 

PLTFN  1.S00 

ESC 

SYSTEN 

0.00  7 
1.000 

FROoCT 

FFROU 

PROGRfiK  COST  DEUELGFNENT 

ENGINEERING 


DRfiFTTNG 

37. 

DESIGN 

118. 

SYSTENS 

13. 

PROS  NGNT 

1  9. 

DfiTfi 

6 . 

SU6TCTfiL<ENG) 

1 

NfiNUFfiCTUR I NG 

PRODUCTION 

0. 

FROTOTVFE 

$4. 

TOOL-TEST  EG 

y 

SUB TOTfiL (NFG> 

i  o  i ! 

TOTfiL  COST 

293 . 

ONCOST  0. 

64 

WT  1.50  0  U 0 L 

0.017 

ECNS 

LCURUE  0.S5S 

ECNE 

NECK/STRUCT 

WS  0.600  WSCF 

35.294 

NEC  ID 

ELECTRONICS 

WE  0.900  WECF 

6Z.2SH 

CNF  ID 

PWR  6.000  CNFNTS 

SO  . 

SCHEDULES 

ENNTHS  102.000  ENNTHP 

13.000 

ENNTK 

FRNTHS  121.000  FRNTHF 

1  57.  u94 

fiUER; 

COST  RfiNGES 

DEUELGFNENT 

FRON 

244 . 

CENTER 

293. 

TO 

370  . 

F-44 


PRICE  S3B  6- 

OCT-78  13:06 

1.500  UOL  0 

.017 

NODE  1  . 

0.400  fiNULTD  150 

.007. 

fiNULTF  150.007 

0.000  NEWST  1 

.000 

DESRFS  2.000 

0.000  NEWEL  1 

.000 

DESRFE  0.200 

0.000  PWRFRC  0 

.000 

CNFEFF  0.000 

19.0  ECNPLX  1 

.0  00 

FRNF  0.000 

0.S5S  ECNE  0 

.000 

ECNS  0.000 

1.000  DfiTfi  1 

.  0  0  0 

TLGTST  1.000 

1.000  PDfiTfi  1 

.  0  0  0 

FTLGTS  1.00 

PRODUCTION 

TOTfiL  COST  : 

4. 

41  . 

1  ' 

1  30  . 

0  . 

13. 

117. 

1  36. 

6 . 

12. 

1  39. 

•-»  i  w  • 

1917. 

1  9  1  7  . 

0  . 

94. 

273. 

230  . 

2190. 

2291  . 

2329. 

2623 . 

TOTfiL  fiU  PROD  COST 

0  •  7*  S 

0.033  NEWST 

1  .  0  0  t 

DESRFS  0,000 

0.130  NEWEL 

.000 

DESRFE  0.200 

0.000  FRODS  3 

.  S75 

NCPLX8  5.520 

0.000  FRODE  4 

1  90 

NCFLXE  8.115 

PWRFfiC  0 

70  9 

CNFEFF  0.590 

19.000  ECNFLX  1 

0  0  0 

FRNF  0.063 

FRGD  R.fiTE  FER  NONTH 

82.206 

PRODUCT  I  ON 

TOTfiL  COST 

1333. 

20  77 . 

3  £  '?  • 

2623 . 

31  3  *5 . 

350  9 . 

1 


• 

' 

— 

-  -  ' 

Mfi300  RF  MODI' 

5  UHF  fiM 

TRfiN 

INPUT  DfiTfi 

QTV  1000. 

GTVSYS  1  . 

FROTOS 

INTEGE 

1  0  . 0 

0  .  SO  0 

W  T 

INTEGS 

FRICE  S3B 
4.000  UGL 
0.400  fiMULTD 

6- OCT-/ 
0  .  0  52 

1  50 . 0  07. 

8  13: 

MODE 

fiMULTF 

OS 

i 

1  50 . 0  0  % 

KECH/STRUCT 

WS  3.000 

MCFLXS 

5.520 

PRODS 

0  .000 

NEWST 

1.000 

DESRFS 

2.000 

ELECTRONICS 
USEUCL  0.600 
FWR  10.000 

MCPLXE 

CMFNTS 

S .  196 
100. 

PRODE 
CMP  I D 

0  .000 
0.000 

NEWEL 

FWRFfiC 

1  .  0  0  0 
0.00  0 

DESP.FE 

CMPEFF 

0  .10  0 
0  .0  00 

ENGINEERING 
ENMTKS  102.0 

ENMTNF 

13.0 

ENMTKT 

19.0 

ECMFLX 

1  .  0  0  0 

PPNF 

0  .000 

PRODUCTION 
PRMTHS  121.0 

FRMTHF 

0  . 0 

LCURUE 

0  .  s?s 

ECNE 

0.000 

ECNS 

0  .  0  0  0 

GLOBAL 

YEAR  1978. 

PLTFM  1.S00 

ESC 

SYSTEM 

0  .  0  0 7. 

1  .00  0 

P  R  C  U  C  T 
PPROU 

1.0  0  0 
1.000 

DfiTfi 

FDfiTfi 

1.00  0 
1.000 

TLGTST 

FTLGTS 

1.00  0 
1.00 

PRCGRfiM  COST 

DEUELCFMENT 

ENGINEERING 

DRfiFTING 

48. 

DESIGN 

1  55. 

SYSTEMS 

1  7. 

P  R  G  J  M  6  M  T 

20  . 

DfiTfi 

■7 

i  • 

SUBTOTAL ( ENG 

) 

24S . 

MANUFACTURING 

PRODUCTION 

0  . 

PROTOTYPE 

48. 

TOOL-TEST  EG 

5. 

SUBTOTAL''.  MFG 

5  3 . 

TOTAL  COST 

30  2. 

fiUCGST 

i . 

32 

WT  4.000  i 

;GL 

0.052  ECNS 

LCURUE  0 .873 

ECNE 

MECH/STRUCT 

WS  3.000 

WSCF 

57.5S2  MECID 

ELECTRONICS 

WE  1.000 

WECF 

31.880  CMFID 

FWR  10.000 

CMFNTS 

10  0. 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT 

PPMTHS  121.000 

FRMTHF 

152.174  RISER; 

COST  RANGES 

DEUELCFMENT 

FROM 

257. 

CENTER 

30  2. 

TO 

365. 

PRODUCTION 

TOTAL  COST 

c; 

■J  » 

53. 

15. 

170. 

0  . 

1  7. 

70  . 

90  . 

•J  i 

1  1  . 

93 . 

34’  . 

1315. 
0  . 

"? 

\ 

315. 

48. 

J  7 

1  388. 

1441. 

1  480  . 

1 

782. 

TOTAL  fi>, 
0 .0  28 
0.114 

:  FROD  C 

NEWST 

NEWEL 

OST 

1  .000 
1  .  0  0  0 

DESRPS 

DESRFE 

1  ,  48 

0  .  0  0  0 
0  .  1  0  0 

0  .  0  0  0 

PRODS 

3.754 

MCFLXS 

5. 520 

0  .  0  0  0 

FRODE 

FWRFfiC 

4. 70S 

0 . 5S5 

MCFLXE 

CMPEFF 

S .  186 
6 . 265 

19.000  ECMPLX  1.000 

FRNF  0.122 

FROD  RfiTE  FER  MONTH 

32.078 

PRODUCTION 

TOTAL  COST 

1  1  88. 

1456. 

1  480  . 

1  7S2 . 

1  S  S  7  . 

2252 . 

F-45 


n fi 3 C 0  RF  MGD20  UHF  FM  TRfiN 


I KFUT  DfiTfi 

FRICE  S3B  6- OCT- 7 

8  13s 

0  3 

GTV  1000. 

FRGTGS 

10.0  WT 

3.000 

UOL  0.034 

MODE 

i 

ST VS VS  1 . 

INTEGE 

0.S00  INTEGS 

0 . 40  0 

fiMULTD  150.0  0’: 

fiMULTF 

150.005: 

MECH/STRUCT 

WS  2.000 

MCPLXS 

5.520  FRGDS 

0  .  0  0  0 

NEWST  1.000 

DESRFS 

2.000 

ELECTRONICS 

USEUGL  0.60  0 

MCFLXE 

S.200  FRGDE 

0  .000 

NEWEL  1.000 

DESRRE 

0  .  1  50 

FUR  S.000 

CMFNTS 

S3.  CMFID 

0.000 

FKRFfiC  0.000 

CMFEFF 

0.000 

ENGINEERING 

ENMTHS  102.0 

ENMTHF 

13.0  ENMTHT 

1  9 . 0 

ECMFLX  1.000 

F'P.NF 

0.000 

PRODUCTION 

FRMTHS  121.0 

FRMTHF 

0.0  LCURUE 

0  .  8  7  S 

ECNE  0.000 

ECNS 

0.000 

QLOBfiL 

VEfiR  197S. 

ESC 

0.0  0  5:  FRG-JCT 

1.00  0 

DfiTfi  1.000 

TLGTST 

1.000 

FLTFN  1.S00 

SYSTEM 

1.000  FFRO.J 

1  .  0  0  0 

F  D  fi  T  fi  1.00  0 

PTLGTS 

1  .00 

FROGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TGTfiL 

COST 

ENGINEERING 

DRfiFTTNG 

45 . 

4. 

49. 

DESIGN 

1  43. 

13. 

1  56. 

S VS TENS 

15. 

0  . 

15. 

FROJ  MGMT 

IS. 

67 . 

S6 . 

DfiTfi 

7. 

“7 

10. 

SUBTGTfiLCENG 

> 

22S. 

s  s . 

317. 

MfiNUFfiCTUR I NG 

FRCDUCTION 

0  . 

1  249. 

1 

249. 

FRGTCTVPE 

H5. 

0  . 

45. 

TOOL-TEST  EG 

4 . 

■7  1 
>  -  • 

7S . 

SUBTGTfiL(MFG) 

50  . 

1  322. 

1 

•J  i  w  • 

TGTfiL  COST 

279 . 

1410. 

1  6S3 . 

fiUCGST 

1 

25 

TGTfiL 

fiU  FRGD  COST 

1.41 

W  T  3.00  0 

UOL 

0.034  ECNS 

0  .  0 

23  NEWST  1.000 

DESRFS 

0  .  0  0  0 

LCURUE  0.S7S 

ECNE 

0.113  NEWEL  1 . 000 

DESRFE 

0  .  1  50 

MECH/STRUCT 

WS  2.000 

WSCF 

53 . 824  MECID 

0.000  FRGDS  3.74S 

MCFLXS 

5.520 

ELECTRONICS 

WE  1.000 

WECF 

49.020  CMFID 

0.000  FRGDE  4.339 

MCFLXE 

S.20  0 

FWR  S.000 

CMFNTS 

93. 

FWRFfiC  0.647 

CMFEFF 

2.S21 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT 

13.000  ECMFLX  1.000 

FFNF 

0  .  1  22 

FRMTHS  121.000 

FRMTHF 

1  52.023  fi  V  E  R . 

FRGD 

RfiTE  FER  MONTH 

32.234 

COST  FRINGES 

DEUELGFMENT 

PRODUCT  I  ON 

TGTfiL 

COST 

FROM 

236. 

1124. 

1 

360  . 

CENTER 

279. 

14  10. 

1  68’?. 

TG 

343. 

1  S  5  1  . 

w 

1  34, 

F-46 


Mfi30  0  RF  M0D21  KF  TRfiN 


INPUT  DfiTfi 

PRICE  S3B  6- 

OCT-7 

S  1  3 

:  1  1 

6 T  V  IO0O. 

FROTOS 

10.0 

WT 

6.O00  UOL  0 

.  0S7 

MODE 

1  . 

QTVSVS  1. 

INTEGE 

0  .  S  0  0 

INTEGS 

O.HO0  fiMULTD  150 

,00V. 

fiMULTF 

1  50 . 0  0  7. 

NECH/STRUCT 

WS  5.000 

MCFLXS 

5.520 

PRODS 

0.OOO  NEW ST  1 

.OOO 

DESRPS 

2 .000 

ELECTRONICS 

USEVCL  0.600 

MCFLXE 

S.  1  S6 

PRCDE 

O.OOO  NEWEL  1 

.  O  O  O 

DESRPE 

0.15O 

PWR  SO. OOO 

CNFNTS 

1  OO  . 

CMP  I D 

0.000  PWRFfiC  O 

.OOO 

CNPEFF 

0  .000 

ENGINEERING 

ENNTHS  102.0 

ENNTHF 

13.0 

ENNTHT 

19.0  ECMPLX  1 

.  0  O  O 

FRNF 

0.000 

PRODUCTION 

i 

FRMTHS  121.0 

FRMTHF 

O  .  0 

LCURUE 

0.878  ECNE  0 

.  0  O  0 

ECNS 

0.000 

GLOBfiL 

VEfiR  1 978 . 

ESC 

0  .  0  0  •/. 

FROJCT 

1.000  DfiTfi  1 

.  O  0  0 

TLGTST 

1.000 

FLTFN  1 .SO  0 

SYSTEM 

1.000 

FFRCJ 

1.OO0  FDfiTfi  1 

.000 

FTLGTS 

1.00 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

HS. 

H. 

53. 

DESIGN 

1  56 . 

15. 

172. 

SYSTEMS 

17. 

0  . 

17. 

FRCJ  M6MT 

21  . 

75. 

96 . 

DfiTfi 

y 

H. 

1  1  . 

SU6TCTRL<EM6 

> 

251  ’. 

99. 

349. 

MANUFACTURING 

PRODUCTION 

0  . 

1  HH5 . 

1445. 

FROTOTYFE 

55. 

0  . 

55. 

TOOL-TEST  EG 

5. 

7H . 

y 

SUBT0TRUHF6 

> 

60  . 

1519. 

1579! 

TOTfiL  COST 

311. 

1618. 

1  92S . 

fiVCGST 

1  . 

45 

TOTfiL  fiU  FROD  CO 

ST 

1  .  62 

WT  6.000 

UOL 

0.0  87  ECN'S 

0.029  NEWST 

1.00  O 

DESRPS  O.00O 

LCURUE  0.S7S 

ECNE 

O . 1 1 H  NEWEL 

1.000 

DESRFE  0.150 

MECH/STRUCT 

WS  5.000 

WSCF 

57. BOH  NECID 

O.OOO  FRODS  3 

.  753 

MCFLXS 

5.520 

ELECTRONICS 

WE  1.000 

WECF 

I9.20  1  CNF  ID 

O.OOO  FRODE  5 

.  1  0  S 

NCFLXE 

S.  196 

PWR  SO. 000 

CNFNTS 

100 

• 

FWRFfiC  0 

.  1  45 

CNPEFF 

33.74S 

SCHEDULES 

ENNTHS  102.000 

ENNTHF 

13.000  ENNTHT 

19.O00  ECMFLK  1 

.  0  0  0 

FRNF 

0  .  122 

FRMTHS  121.O0O 

FRNTHF 

152. HI  9  fiWER. 

FROD  RfiTE  FER  MONTH 

31  .  S2S 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

267 . 

1329. 

596. 

CENTER 

311. 

1  6  1  S  . 

92S . 

TO 

372. 

20  13. 

2  3  S  5  . 

**  f 


MR300  RF  M0D22 

Uh'F  fiM 

DUfiLT 

PREfiMF 

INFUT  DfiTfi 

PRICE  S3B  6-0CT-7S  13 

13 

Q  T  V  200  0. 

PROTOS 

20.0 

WT 

1.250  UGL  0.017 

MODE 

1  . 

QTYSVS  2. 

INTEGE 

0  .  soo 

INTEGS 

0.400  fiMULTD  1  50.0  0  7. 

fiMULTP 

150.0  0  7. 

MECH/STRUCT 

W S  0.625 

MCFLXS 

5.520 

PRODS 

0.000  NEW ST  1.000 

DESRFS 

2.000 

ELECTRONICS 
USEUCL  0.700 

MCFLXE 

S.  226 

FRODE 

0.000  NEWEL  1.000 

DESRFE 

0.400 

P  W  R  3.000 

CMPNTS 

1  20  . 

CMP  ID 

0.000  PWRFRC  0.000 

CMFEFF 

0  .0  00 

ENGINEERING 
ENMTHS  102.0 

ENMTh'F 

1  3.  0 

ENMTHT 

15.0  ECMFLX  1.000 

PRNF 

,  0.000 

PRODUCTION 
FRMTHS  121.0 

PRMTKF 

0.0 

LCURUE 

0 . 8 6  2  ECNE  0.000 

EONS 

0.000 

GLOBfiL 

VEfiR  1578. 

ESC 

0  .  0  0  5i 

PROUCT 

1.000  DfiTfi  1.000 

TLGTST 

1  .000 

PLTFM  1.S00 

SYSTEM 

1.000 

FPRGU 

1.000  PDfiTfi  1.000 

PTLGTS 

1  .  0  0. 

FRGGRfiM  COST 

DEUELGFMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

ORfiFTT  NG 

23. 

•1>  • 

26 . 

DESIGN 

75. 

»  t 

S2 . 

SYSTEMS 

S . 

0  . 

S. 

PRGU  M6MT 

1  1  . 

70  . 

82 . 

DfiTfi 

4. 

3. 

■7 

*'  ■ 

SUBTOTfiL( ENG 

) 

1  22. 

S3 . 

205. 

MfiNUFfiCTUR ING 

PRODUCTION 

0  . 

1  1S5. 

1  1  S  5  .  1 

PROTOTYPE 

52. 

0  . 

52. 

TOOL-TEST  EG 

4 . 

1  57. 

161. 

SUBTOTfiL(NFG) 

57. 

1  342. 

1 

355. 

TOTfiL  COST 

1  78. 

1  425. 

1604.  1 

fiUCOST 

0  . 

5S 

TOTfiL  fiU  PROD  COST 

0.71 

WT  1.250 

UGL 

0  . 0  1 

7  EONS 

0.031  NEWST  1.000 

DESRFS 

0.00  0 

L  C  U  R  V  E  0 . 8  6  2 

ECNE 

0. 127  NEWEL  1.000 

DESRFE 

0.400 

MECH/STRUCT 

W  S  0.625 

WSCF 

36.765  MECID 

0  .  0  00  PRODS  3 . S  6  5 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.625 

WECF 

52.52 

1  CMFID 

0.000  FRODE  4.365 

MCPLXE 

S .  226 

PWR  3.000 

CMFNTS 

1  20 

• 

FWRFfiC  1.4S0 

CMPEFF 

0 . 645 

SCHEDULES 

ENMTHS  102.000 

ENMTKF 

13.000  ENMTHT 

15.000  ECMPLX  1.000 

FRNF 

0.075 

PPMTHS  121.000 

PRMTHF 

155.4S1  fiUER. 

PPOD  RfiTE  FER  MONTH 

58.0  02 

COST  RfiNGES 

OEUELOPMENT 

PRODUCTION 

TOTfiL 

COST  | 

FROM 

1  50  . 

1135. 

1 

2S5.  1 

CENTER 

1  7$ . 

1425. 

1604.  1 

TO 

A  A  A 
£  £  £  • 

1  S75 . 

£ 

0  57.  I 

F-48 


Mfi30 0  RF  MGD23  VKF  FM  DUfiLT  PREfiMP 

INPUT  DfiTfi  PRICE  83B  6-GCT-7S  13:15 

G TV  1  000  .  FRGTGS  10.0  WT  1.250  VGL  0.017  MODE  1. 

GTYSVS  1.  INTEGE  0.80  0  INTEGS  0.40  0  fiMULTD  1  50.0  0  7.  fiMULTF  150.0  0  7. 

MECH/STRUCT 

WS  0.625  MCPLMS  5.520  FROGS  0  .  0  00  NEWST  1.  000  DESRFS  2.000 

ELECTRONICS 

IJSEUCL  0.S50  MCFLXE  8.07*4  FRGDE  0.000  NEWEL  1.  000  DESRFE  0.500 

FWR  3.0  00  CMFNTS  120.  CNF  ID  0  .  0  00  FWRFRC  0  .  00  0  CNPEFF  0.000 

ENGINEERING 

ENNTHS  102.0  ENNTHF  13.0  ENNTKT  18.0  ECMPLX  1.000  FRNF  0.000 

PRODUCTION 

FRNTHS  121.0  FRNTHF  0.0  LCURUE  0.878  ECNE  0.000  ECNS  0.000 


G  L  G  6  fi  L 

VEfiR  1878.  ESC  0.007.  FRG.JCT  1  .  000  DfiTfi  1  .  000  TLGTST  1.000 

FLTFM  1.800  SVSTEN  1.000  FPROu  1.000  PDfiTfi  1.000  FTLGTS  1.00 


PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TGTfiL  COST 

ENGINEERING 

DRAFTING 

1  8. 

2 . 

20. 

DESIGN 

60  . 

5. 

6*4. 

SYSTEMS 

6 . 

0  . 

6. 

FRQJ  MGNT 

8 . 

38. 

*47. 

DfiTfi 

■J  a 

•i  a 

5. 

SUBTCTfiL(ENG) 

86. 

*47. 

1*43. 

NfiNUFfiCTUR ING 

PRODUCTION 

0  . 

70  4. 

70  4. 

PROTOTYPE 

25. 

0  . 

25. 

TOOL-TEST  EG 

•i—  • 

65. 

67. 

SUB  TOTAL <HFG> 

28 . 

768. 

787. 

TOTfiL  COST 

12*4. 

816. 

838. 

fiUCCST 

0  . 

70 

TGTfiL  fil 

)  FRGD  COST 

0.82 

WT  1.250  VGL 

0.01  7 

ECNS 

0.028 

NEWST  1.000 

DESRFS  0.000 

LCURUE  0.S7S 

ECNE 

0.106 

NEWEL  1.000 

DESRFE  0.500 

MECH/STRUCT 

W  S  0.625 

ELECTRONICS 

WSCF 

35.820 

MECID 

0  .000 

FRODS  3.870 

MCFLXS  5.520 

WE  0.625 

WECF 

*42.258 

CNF  ID 

0  .000 

FRGDE  *4 .  *436 

MCPLXE  8.074 

FWR  3.000 

CMFNTS 

1  20  . 

FWRFRC  1  .  *480 

CNPEFF  1.481 

SCHEDULES 

ENNTHS  102.000 

ENNTHF 

13.000 

ENNTKT 

18.000 

ECMFLX  1.000 

FRNF  0.124 

FRNTHS  121.000 

FRNTHF 

150.808 

fiVER. 

FRCD  RfiTE  FER  MONTH 

33.548 

COST  RANGES 

DEVELOPMENT 

FRGOUCTION 

TGTfiL  COST 

FROM 

105. 

657 . 

761  . 

CENTER 

1  2*4 . 

816. 

838. 

TO 

1  52. 

- 

10  56. 

1  20  8. 

F-49 


**»«* 


MR300  RF  MGD24  HF  DUfiLT  PREAMF 

INFUT  DfiTfi  FRIGE  S3B  6-GCT-78  13: 1? 


QTV  1000. 

FRGTOS 

10.0 

UT 

1  .250 

VOL 

0.017 

NODE 

1  . 

QTVSVS  1 . 

INTEGE 

0 .800 

INTEGS 

0.400 

fiMULTD 

150.00* 

fiMULTP 

150.00* 

MECH/3TRUCT 

V S  0.625 

MCFLKS 

5.520 

FRGDS 

0.000 

NEWST 

1  .000 

DESRFS 

2.000 

ELECTRONICS 

USEVOL  0.S50 

MCFLKE 

8.115 

PROBE 

0.000 

NEWEL 

1  .000 

DESRFE 

0.300 

FUR  4.000 

CMFNTS 

105. 

CNF  ID 

0.000 

FWRFfiC 

0.000 

CNFEFF 

0.000 

ENGINEERING 

ENMTHS  102.0 

ENNTHF 

13.0 

ENMTHT 

18.0 

ECMFLX 

1.000 

FRNF 

0.000 

FRCDUCT  ION 

FRMTHS  121.0 

FRKTh'F 

0 . 0 

L CURVE 

0 .878 

ECNE 

0 .000 

ECNS 

0.000 

GLOBAL 

V'EfiR  1978. 

ESC 

0.00  v. 

PROUCT 

1.000 

DfiTfi 

1.000 

TLGT3T 

1.000 

FLTFN  1.S00 

SYSTEM 

1  .  00  0 

FFRCU 

1.000 

FDfiTfi 

1.000 

FTL6TS 

1.00 

FROGRRH  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

ORfiFTING 

25. 

£  * 

28 . 

DESIGN 

SO. 

*7 

i  • 

87. 

SYSTEMS 

8. 

0  . 

8. 

FRO •  J  MGMT 

1  1  . 

40. 

51  . 

DfiTfi 

4. 

2 1 

6. 

SUBTOTAL  CENG 

) 

1  28. 

51  . 

ISO. 

NfiNUFfiCTUR ING 

PRODUCTION 

0  . 

727. 

727. 

PROTOTYPE 

26 . 

0 . 

26 . 

TOOL-TEST  EG 

£  • 

66 . 

68. 

3UBTCTfiL<  MF6) 

■U  m 

783. 

A 

Oii  • 

TOTfiL  COST 

1  57. 

844. 

10  0  2. 

fiVCOST 

0  . 

73 

TOTfiL  fiV  FROD  COST 

0 . 84 

WT  1.250 

;ol 

0.017  ECNS 

0  .  0  2  8  N  E  V  S  T  1  .  0  0  0 

DESRFS  0.000 

LCURVE  0.S7S 

ECNE 

0.108  NEWEL  1.000 

DESRFE  0.300 

mech/struct' 

WS  0.625 

WSCF 

35.820  MECID 

0.000  FRODS  3.870 

MCFLKS  5.520 

ELECTRONICS 

WE  0.625 

WECF 

42.258  CMFID 

0  .  00  0  FR.ODE  4.45S 

MCFLKE  8.115 

PVR  4.000 

CMFNTS 

1  05. 

FWRFfiC  1.116 

CMFEFF  4.194 

SCHEDULES 

ENMTHS  102.000 

ENNTHF 

13.000  ENMTHT 

18.000  ECMFLX  1.000 

FRNF  0.123 

FRMTHS  121.000 

FRMTHF 

151.028  fiVER'. 

FROD  RATE  PER  MONTH 

33.302 

COST  RfiNGES 

DEVELGFMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

1  33. 

680  . 

813. 

CENTER 

1  57. 

844. 

10  0  2. 

TO 

182. 

10  81. 

1284. 

F-50 


Mfi30 0  RF  MGD26  DUfiL  FDM  CPLR 


INFUT  DfiTfi 

PRICE  83B 

6-GCT- 

7  8  1  3 

:  1  8 

STY  11000. 

FRGT03 

110.0 

UT 

1.500 

VOL 

0.017 

MODE 

1  . 

GTYSVS  1  1  . 

INTEGE 

0  .  SOO 

INTEGS 

0 . 400 

fiMULTD 

1  50.007 

fiMULTF 

t  50  . 

007 

MECH/STRUCT 

W  S  0  .  7  5  0 

MCFLXS 

5.520 

FRCDS 

0.000 

NEKST 

1.000 

DESRFS 

r 

k—  • 

000 

ELECTRONICS 
USEVCL  0 .850 

MCPLXE 

8.176 

FRODE 

0.000 

NEWEL 

1.000 

DESRFE 

0  . 

150 

FUR  4.0  00 

CNFNTS 

160. 

CMFID 

0.00  0 

FWRFRC 

0.000 

CMFEFF 

0  . 

000 

ENGINEERING 
ENNTHS  102.0 

ENNTHF 

13.0 

ENMTHT 

18.0 

ECMFLX 

1.000 

FRNF 

0  . 

0  00 

PRODUCT ICN 
FRNTHS  121.0 

FRHTHF 

0.0 

L CURVE 

0 . 838 

ECNE 

0  .000 

EC  NS 

1 

0  . 

0  00 

G  L  0  G  fi  L 

YEAR  1  STS . 

ESC 

0  .  00  7. 

FROJCT 

1  .  0  0  0 

DfiTfi 

1.00  0 

TLGTST 

1 . 

0  00 

FLTFM  i.SOO 

SYSTEM 

1.000 

FFROU 

1.000 

PDfiTfi 

1  .000 

FTLGTS 

1 

.  0  0 

PRGGRfiM  COST 

DEVELOPMENT 

FRODUCT I  ON 

TOTfiL 

COST 

ENGINEERING 

DRAFTING 

35. 

5. 

40. 

DESIGN 

111. 

15. 

126. 

SYSTEMS 

12. 

0  . 

12. 

FRO-J  NGMT 

29. 

.«s 

38 . 

316. 

DfiTfi 

0  • 

13. 

21  . 

SU6TGTfiL<  ENG  > 

1  84. 

—i 

•J 

21  . 

515. 

NfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

3735. 

3735. 

FRCTOTYFE 

235 . 

0  . 

285. 

TOOL-TEST  EG 

21  . 

1  2 

48. 

1  26S . 

SUBTOTAL <KF6> 

307. 

5033. 

5340  . 

TOTfiL  COST 

50  1  . 

5354. 

5355. 

AUCQST 

0  . 

34 

TOTfiL  fiV  FRCD  COST 

0 . 48 

UT  1.500 

UOL 

0.017  ECNS 

0.040  NEUST  1.000 

DESRFS  0.000 

LCURUE  0.S3S 

ECNE 

0.165  NEWEL  1 .000 

DF.SRFE  0.150 

MECH/STRUCT 

US  0.750 

ELECTRONICS 

USCF 

43. 103  MECID 

0.000  FRCDS  3.325 

MCFLXS  5.520 

WE  0.750 

WECF 

50.710  CMFID 

0.000  FRODE  4.362 

MCFLXE  8.176 

FUR  4.000 

CMFNTS 

1  60  . 

FWRFRC  1.480 

CMFEFF  3.000 

SCHEDULES 

ENMTHS  102.000 

Eh'MTHF 

13.000  ENMTHT 

18.000  ECMFLX  1.000 

FRNF  0.028 

FRMTKS  121.000 

FRMTHF 

168.277  AVER; 

FROD  RfiTE  FER  MONTH 

232.670 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

414. 

4213. 

4632. 

CENTER 

50  1  . 

5354. 

5S55 . 

TO 

633. 

7137. 

7770  . 

MR30 0  RF  MGD27  STfiL  PWR  CONU 


INPUT  DfiTfi 

PRICE  836  6-GCT-; 

78  13:20 

STY  6000.  PRGTGS 

60.0  WT 

6. 000  UGL  0.1 74 

MODE  1  . 

ST  VS  VS  6.  I  tSTEGE 

O.SOO  INTEGS 

0.40  0  fiMULTD  150.0  0  7. 

fiMULTF  150.007 

MECH/STRUCT 

WS  4.500  MCFLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USEUOL  0.S50  MCPLXE 

S.073  PRGDE 

0.000  NEWEL  1.000 

DESRPE  0.200 

PWR  70.000  CMFNTS 

90.  CNF  ID 

0.000  FWRFRC  0.000 

CMFEFF  0.000 

ENGINEERING 

ENNTHS  96.0  ENKTHF 

19.0  ENKTKT 

25.0  ECMPLX  1.500 

PRNF  0.000 

PRODUCTION 

FRNTHS  121.0  FRNTHF 

0.0  LCURUE 

0.852  ECNE  0.000 

ECNS  ,  0.000 

GLGBRL 

YEfiR  1 978 .  ESC 

0.00%  PRGUCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

PLTFN  1.800  SYSTEM 

1.000  PFRGu  1.000  PDfiTfi  1.000 

*«**«***** 

FTLGTS  1.00 

WECF-  10.165  IS  fiBNGRMRL-CHECK  INPUTS 

*«**«***** 

PROGRfiN  COST 
ENGINEERING 

DEUELOFMENT 

PRODUCTION 

TGTfiL  COST 

ORfiFTING 

82 . 

*7 

•'  * 

89. 

DESIGN 

299. 

21  . 

321  . 

SYSTEMS 

54 . 

0  . 

54. 

FROJ  MGMT 

76. 

339. 

415. 

DfiTfi 

25. 

16. 

40. 

SUB  TCTfiL (ENG  > 

536. 

383. 

919. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

5490. 

5490  . 

PROTOTYPE 

HO  0  . 

0  . 

40  0  . 

TOOL-TEST  EG 

38. 

7T? 

• -J  i  • 

775. 

SUBTOTfiL(MFG) 

H3S . 

6227 . 

6665 . 

TOTfiL  COST 

97H . 

6610. 

7584. 

fiUCGST  0. 

91 

TGTfiL  fiU  FRC-D  COST 

1.10 

WT  6.000  UOL 

0. 17H  ECNS 

0.039  NEWST  1.000 

DESRFS  0.000 

LCURUE  0.852 

ECNE 

0.153  NEWEL  1.000 

DESRFE  0.200 

MECH/STRUCT 

WS  4.50  0  WSCF 

ELECTRONICS 

25.922  NECID 

0.000  PRODS  3.953 

MCPLXS  5.520 

WE  1.500  WECF 

10.165  CNF ID 

0.000  PRGDE**#***# 

MCPLXE  8.073 

PWR  70.000  CMFNTS 

90. 

FWRFRC  0.148 

CMFEFF  23.985 

SCHEDULES 

ENNTHS  96.000  ENNTHF 

19.000  ENKTHT 

25.000  ECMPLX  1.500 

PRNF  0.042 

FRMTHS  121.000  FRNTHF 

163.5S2  fiUERi 

PROD  RfiTE  PER  MGNTH 

1 40 . 904 

COST  RfiNGES 

DEUELOFMENT 

PRODUCTION 

TGTfiL  COST 

FROM 

821  . 

5309. 

6130. 

CENTER 

97H . 

6610. 

75S4 . 

TO 

1  199. 

8533. 

9731  . 

F-52 


MR300  I  NT  TEST 


INFUT  DfiTfi 

QTV  1000. 
GTYSYS  1. 


MECK/STRUCT 
I WS  2.531 

ELECTRONICS 
I-UVGL  0.99? 
FWR  0.000 

ENGINEERING 
ENNTKS  102.0 

PRODUCTION 
FFNTHS  121.0 

GLOBAL 

YEAR  1978. 
FLTFN  1.S00 


FRICE  S3B  6-0CT-7S  13:22 


FRCTOS 

10.0 

INTEGE 

0.000 

MCPLXS 

5.H71 

MCPLXE 

?.  692 

CHEATS 

0  . 

ENNTHF 

13.0 

FFMTHF 

0.0 

ESC 

0  .  0  0 

SYSTEM 

1.00  0 

IKT  13.92S 
INTEGS  0.000 

FRODS  0.000 

FRODE  0.000 
CNF  ID  0.000 

ENNTHT  19.0 

LCURUE  0.000 

FROUCT  1.000 
FFROU  1.000 


I VOL 
fiKULTD 

0.16  9 
150.00V 

NEWST 

0.300 

NEWEL 

PWRFfiC 

0 . 50  0 
0  .000 

ECMPLX 

0  .  0  0  0 

ECNE 

0  .000 

DfiTfi 

PDfiTfi 

1  .  0  0  0 
1.000 

NODE 

fiMULTF 

5. 

150.0  0  V. 

DESRFS 

0.000 

DESRFE 

CHFEFF 

0.000 
0 .000 

FFNF 

0.000 

ECNS 

0.000 

TLGTST 

PTLGTS 

1.000 

1.00 

FRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

GRAFTING 

111. 

1  S . 

130. 

DESIGN 

36H. 

H9 . 

H 1  3 . 

SYSTEMS 

HS. 

0  . 

HS. 

PR  Do  MGMT 

53. 

376. 

H29. 

DfiTfi 

IS. 

1  S . 

36. 

SUBTGTfiL(ENG) 

596 . 

H60  . 

10  56. 

MfiNUFACTIjRING 

PRODUCTION 

0  . 

7250  . 

7250  . 

FROTGTVFE 

225. 

0  . 

225. 

TGGL-TEST  EG 

20  . 

161. 

181. 

SUBTOTfiL(MFG) 

2H5 . 

7H1  1  . 

7656. 

TOTfiL  COST 

SHI  . 

7S7 1  . 

S  7 1  2 . 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

680 . 

5S70  . 

6550  . 

CENTER 

SHI  . 

7S71  . 

S  7 1  2  . 

TO 

1125. 

11711. 

1 2S36 . 

F-53 


1 


Mfi30 0  NBSP  MODI  0  1  AN 


INPUT  DATA 

PRICE  536  11- 

OCT  -  7 

S  10:53 

OTV  2000.  FRGTGS 

20.0  WT 

1.000  UOL  0 

.017 

MODE  1  . 

GTYSYS  2.  INTEGE 

O.SOO  INTEGS 

0.H00  AMULTD  150 

.  0  0  7. 

AMULTP  150.007 

MECH/STRUCT 

WS  0.700  MCPLXS 

5.520  PRODS 

0.000  NEWST  1 

.000 

DESRFS  2.000 

ELECTRONICS 

USEUGL  0.50  0  MCFLXE 

7.S35  PPODE 

0.000  NEWEL  1 

.  0  0  0 

DESRFE  0.000 

PWR  20.000  CMFNTS 

0.  CMP  I D 

0.000  PWRFAC  2 

.000 

CMPEFF  0.000 

ENGINEER  I  NO 

ENMTHS  102.0  ENMTHF 

13.0  ENMTHT 

1S.0  ECMPLX  1 

.  0  0  0 

PRNF  1  0.000 

PRODUCT  I  ON 

PRMTHS  121.0  PRMTHF 

0.0  LCURUE 

0.862  ECNE  0 

.  0  0  0 

ECNS  0.000 

GLOBAL 

YEAR  1978.  ESC 

0.007  FRO.JCT 

1.000  DATA  1 

.  0  0  0 

TLGTST  1.000  ; 

FLTFM  1.S00  SYSTEM 

1.000  FPROJ 

1.000  PDRTA  1 

.  0  0  0 

PTLGTS  1.00; 

PROGRAM  COST 
ENGINEERING 

DEUELOFMENT 

PRODUCTION 

TOTAL  COST 

DRAFTING 

21  . 

im  • 

23. 

DESIGN 

67. 

6 . 

73. 

SYSTEMS 

•> 

0  . 

7. 

FRO.J  MGMT 

V. 

33. 

H3 . 

DATA 

3. 

2 . 

5. 

SUBTOTAL';  ENG) 

10  7. 

H3 . 

1  50  . 

MANUFACTURING 

PRODUCTION 

0  . 

557. 

557. 

FROTOTYFE 

cib  i 

0  . 

26 . 

TOOL- TEST  EG 

i  • 

Q  7 

SS. 

SUBTOTAL':  MFG) 

28  • 

65H. 

652 . 

TOTAL  COST 

1  36. 

6S6 . 

532. 

AUCCST  0. 

28 

TOTAL  AU  PROD  COST 

0.35 

MT  1.000  UOL 

0.017  ECNS 

0.030  NEWST 

1  .  0  0  0 

DESRFS  0.000 

LCURUE  0.562 

ECNE 

0.110  NEWEL 

1.000 

DESRFE  0.000 

MECH/STRUCT  1 

WS  0.700  W3CF 

ELECTRONICS 

HI . 176  MECID 

0.000  FRODS  3 

.  536 

MCPLXS  5.520 

WE  0.300  WECF 

22. OSS  CMP  I D 

0.000  PRODE  H 

.  537 

MCFLXE  7.S35 

PWR  20.000  CMFNTS 

1  25H. 

PWRFAC  2 

.000 

CMPEFF  57.106 

SCHEDULES  1 

ENMTHS  102.000  ENMTHF 

13.000  ENMTHT 

IS. 000  ECMFLX  1 

.  0  0  0 

PRNF  0.053 

PRMTHS  121 . 000  PRMTHF 

153.515  AUER. 

FROD  RATE  PER  MONTH 

61.510 

'ST  RANGES 

DEUELOFMENT 

PRODUCTION 

TOTAL  COST 

FROM 

116. 

576. 

6  S2 . 

CENTER 

1  36. 

6S6 . 

532 . 

TO 

1  63. 

S  6  6 . 

10  2S. 

i 

F-54 


MA300  N6SF  MOD  1 0 £  Dll 


INPUT  DATA 

PRICE  S3B  11-OCT- 

78  1 0 

:  55 

STY  2000 . 

FROTOS 

20.0  WT 

1.000  UOL  0.017 

MODE 

1  . 

6TVSVS  2. 

INTE6E 

0.S00  INTEGS 

0.H00  ANULTD  150.00* 

AKULTP 

1  50 .0  0?: 

MECH/STRUCT 

NS  0.700 

I"!  CP  LX  S 

5.520  PRODS 

0.000  NEMST  1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0 .500 

MCFLME 

S.053  PRODE 

0.000  NEWEL  1.000 

DESRPE 

0.000 

PWR  20.000 

CNPNTS 

0.  CNF  ID 

0.000  PWRFAC  1.000 

CNPEFF 

0  .  000 

ENGINEERING 

ENNTHS  102.0 

ENNTHP 

13.0  ENMTHT 

19.0  ECMFLX  1.000 

PRNF 

0  .000 

production 

1 

PRMTHS  121.0 

PRHTHF 

0.0  LCURUE 

0.S62  ECNE  0.000 

EONS 

0  .  0  0  0 

GLC6AL 

YEAR  1  9 7 S  . 

ESC 

o.oo?:  PROUCT 

1.000  DATA  1.000 

TLGTST 

1.00  0 

PLTFN  1.S00 

SYSTEM 

1  .  0  00  PPP.OJ 

1.000  PDATA  1.000 

PTLGTS 

1  .00 

PROGRAM  COST 

DEUELGPNENT 

PRODUCT  I CN 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

•*S  A 

V 

2H. 

DESIGN 

69 . 

7 

•'  •  • 

SVSTEMS 

S. 

o ! 

s. 

FRC.j  MGMT 

10. 

36 . 

H6 . 

DATA 

3. 

2 . 

5. 

SUBTOTfiUENG) 

1  12. 

H7. 

159. 

MANUFACTURING 

PRODUCTION 

0  . 

60  H , 

60  H. 

PROTOTYPE 

28. 

0  . 

28. 

TOOL-TEST  EQ 

£  ■ 

10  1. 

1  OH. 

SUBTOTAL (MFG 

30  . 

70  5. 

735. 

TOTAL  COST 

1H2. 

752. 

S9H . 

AUCOST 

0 

.30 

TOTAL  AU  PROD  COST 

0 . 38 

WT  1.000 

UOL 

0.017  EONS 

0.030  NEWST  1.000 

DESRPS 

:  0.000 

LCURUE  0.862 

ECNE 

0.116  NEWEL  1 . 000 

DESRPE 

:  0.000 

MECH/STRUCT 

WS  0.700 

WSCF 

HI  . 176  NECID 

0.000  PRODS  3.S36 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.300 

WECF 

19. 60S  CMP I D 

0.000  PRODE  5.002 

MCPLXE 

S.0  53 

PWR  20.000 

CNPNTS 

HH6 . 

PWRFAC  1.000 

CNPEFF 

HS.702 

SCHEDULES 

ENNTHS  102.000 

ENMTHF 

13.000  ENNTHT 

19.000  ECMPLX  1.000 

PRNF 

0  .  0  S  1 

FRNTHS  121.000 

prnthf 

15H.231  AUER. 

PROD  RATE  FER  MONTH 

60 . 1 SH 

COST  RANGES 

DEUELCFNENT 

PRODUCTION 

TOTAL 

COST 

FRON 

122. 

623. 

7H5 . 

CENTER 

1  H2. 

752. 

SSH . 

TO 

1  70  . 

926. 

t 

0  95. 

F-55 


t 


MR300  NBSF  MODI  03  Dili 


' 


INFUT  DATA 

FRICE  S3B  1 1 -OCT- 

?3  10 

57 

Q T  V  20  00  . 

PROTGS 

20 . 0 

WT 

1.000 

VOL  0.017 

MODE 

1  . 

QTVSVS  2. 

INTEGE 

0 . 30  0 

INTEGS 

0  .  40  0 

AMULTD  1  50.00  7. 

RMULTF 

1 50 . 007 

MECH/STRUCT 

MS  0.700 

KCPLXS 

5.520 

FRODS 

0  .000 

NEWST  1.000 

DESRFS 

2.00  0 

ELECTRONICS 

USEUOL  0.900 

MCPLXE 

3.0  53 

FRODE 

0.00  0 

NEWEL  1.000 

DESRFE 

0.000 

FWR  10.000 

CMPNTS 

0  . 

CMFID 

0.00  0 

FWRFAC  2.000 

CMFEFF 

0  .000 

ENGINEERING 

ENNTHS  102.0 

ENMTHF 

13.0 

ENMTHT 

13.0 

ECMFLX  1.000 

FRNF 

,  0  .  0  0  0 

PRODUCTION 

FRNTHS  121.0 

FFMTHF 

0.0 

LCURUE 

0 . 362 

ECNE  0.000 

ECNS 

0.000 

GLOBAL 

YEAR  1  9 7 S  . 

ESC 

0 . 0  0  *: 

F  R  0  J  C  T 

1.00  0 

DATA  1,0 0 0 

TLGTST 

1  .  0  0  0 

FLTFM  1.S00 

SYSTEM 

1.00  0 

FFPOu 

1  .  0  0  0 

FDATA  1.000 

FTLGTS 

1.00 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

A 

>1  I 

<—  % 

t-U 

• 

DESIGN 

69 . 

77 . 

SVSTEMS 

S . 

0  . 

8 . 

FROJ  MG NT 

10. 

•J  O  • 

46. 

DATA 

3 . 

*—  • 

5. 

SUBTOTAL (ENG 

) 

1  12. 

47. 

153. 

MANUFACTURING 

PRODUCTION 

0  . 

60  4. 

60  4  . 

FROTOTVFE 

23. 

0  . 

28. 

TOOL-TEST  EG 

k—  • 

10  1. 

10  4. 

SUBTOTAL (MFG> 

i  0  » 

70  5. 

735. 

TOTAL  COST 

1  42. 

752. 

334. 

AUCOST 

0. 

30 

TOTAL 

AU  FROD  COST 

0 . 33 

MT  1.000 

VOL 

0.01 

7  ECNS 

0.03 

0  NEWST  1.000 

DESRFS 

0  .000 

LCURUE  0.362 

ECNE 

0.11 

6  NEWEL  1.000 

DESRFE 

0.000 

MECH/STRUCT 

MS  0.700 

WSCF 

41.17 

6  MECID 

0.000  FROGS  3. 336 

MCPLX3 

5. 520 

ELECTRONICS 

WE  0.300 

WECF 

13.608  CMFID 

0.000  FRODE  5.002 

MCPLXE 

3.053 

FWR  10.000 

CMFNTS 

627 

. 

FWRFAC  2.000 

CMFEFF 

42. 763 

SCHEDULES 

ENMTHS  102.000  ENMTHF  13.000  ENMTKT  IS. 000  ECMFLX  1.000 
FFMTHS  121.000  FFMTHF  154.231  AVER.  FROD  RATE  FER  MONTH 


COST  RANGES 
FROM 
CENTER 
TO 


DEVELOPMENT 
122. 
1  42 . 
170. 


PRODUCTION 
623 . 
752 . 
326 . 


FRNF  0.0  SI 
60 . 1 34 

TOTAL  COST 
745. 
334. 

10  95. 


F-56 


NA300  W6SF  NODI  11  GET 


INPUT  DATA 

PRICE  S3B  1 1  - 

GCT- 

7S  1 0 

5S 

GTV  4 0  0  0  . 

PROTOS 

40.0 

WT 

1.000  UOL  0 

.017 

NODE 

1  . 

Q TVS VS  4 . 

INTEGE 

0.30  0 

INTEGS 

0.400  RNULTD  150 

.007 

AMULTF 

1  50 .0  07 

NECK/STRUCT 

WS  0.700 

MCPLXS 

5.520 

PRODS 

0.000  NEWST  1 

.  0  0  0 

DESRFS 

2.000 

ELECTRONICS 

USEUCL  0.350 

NCFLXE 

8.0  4$ 

FRCDE 

0.000  NEWEL  1 

.000 

DESRPE 

0  .  0  0  0 

PUR  30.000 

CNPNTS 

0  . 

CNF  ID 

0.000  PWRFAC  1 

.500 

CNPEFF 

0  .000 

ENGINEERING 

ENNTHS  102.0 

ENNTHP 

13.0 

ENNTHT 

1S.0  ECNPLX  1 

.  0  0  0 

PRNF 

0  .000 

PRODUCTION 

1 

PRMTHS  121.0 

FRNTHF 

0.0 

LCURUE 

0.356  ECNE  0 

.000 

EC  NS 

0  .  0  0  0 

GLOBAL 

VEAR  1  S  7  S  . 

ESC 

0  .  0  0  7. 

PRGuCT 

1.000  DATA  1 

0  0  0 

TLGTST 

1.00  0 

PLTFN  1.300 

SVSTEM 

1  .  0  0  0 

PPROo 

1.000  FDRTR  1 

0  0  o 

FTLGTS 

1.00 

FROGRAN  COST 

DEUELGFNENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

A  A 

>—  «il  • 

2 , 

24. 

DESIGN 

6S . 

3 . 

SVSTEMS 

S . 

0  . 

3 . 

PROo  NGNT 

1  1  . 

61. 

?  ■? 

GATA 

4. 

• 

6 . 

SUBTOTAL <ENQ 

) 

113. 

74. 

1  33. 

NANUFACTUR ING 

PRODUCTION 

0  . 

$74. 

S74 . 

PRCTOTVPE 

53. 

0  . 

53. 

TOOL-TEST  EQ 

4. 

1  36. 

1  SO  . 

SUBTOTAL <MFG 

57. 

1160. 

1 

217. 

TOTAL  COST 

170  . 

1  235. 

1405. 

fiUCCST 

0  . 

24 

TOTAL  AU  PROD  COST 

0.31 

WT  1.00 0 

UOL 

0.01 

7  EONS 

0.034  NEWST 

.  0  0  0 

DESRFS 

0  .  0  0  0 

LOUR  U E  0.356 

ECNE 

0.132  NEWEL 

.000 

DESRPE 

0.000 

NECH/STRUCT 

US  0.700 

WSCF 

41.176  NECID 

0.000  FROGS  3. 

336 

NCPLXS 

5.520 

ELECTRONICS 

WE  0.300 

WECF 

20.761  CNF  ID 

0.000  PRODE  4. 

S54 

MCPLXE 

3. 0  4S 

PUR  20.000 

CNPNTS 

SI  6 

• 

FWRFAC  1 . 

500 

CNPEFF 

53.664 

SCHEDULES 

ENNTHS  102.000 

ENNTHP 

13.000  ENNTHT 

IS. 000  ECKFLX  1. 

0  0  0 

FF:NF 

0.054 

FRNTHS  121.000 

FRNTHF 

1 5S. 62 

4  AUER. 

FROD  RATE  PER  NCNTH 

106.316 

COST  RANGES 

DEUELGFNENT 

PRODUCTION 

TGTfiL 

COST 

FROM 

1  45. 

10  20. 

i 

1  65. 

CENTER 

1  70  . 

1  235. 

1405. 

TO 

20  4. 

1  523. 

1 

732 . 

MR30  0  WBSF  MOD 

1  1  2  EV 

DET 

INFUT  DfiTfi 

PRICE  S3B  11- 

oct-; 

'S  1  1 

0  0 

QTV  1000. 

PROTOS 

1  0  .  0 

WT 

1.000  VOL  0 

.017 

NODE 

i  . 

GTYSYS  1  . 

INTEGE 

0  .  soo 

INTEGS 

0.400  fiNULTD  150 

.  0  0  V. 

fiMULTF 

1  50  .  OOJJ 

HECK/STRUCT 

WS  0.700 

NCPLXS 

5.520 

FRODS 

0.000  NEWST  1 

.  0  0  0 

DESRFS 

2 . 0  0  0 

ELECTRONICS 
USEVCL  0.900 

MCFLXE 

S  .  2 1  1 

PRODE 

0.000  NEWEL  1 

.  0  0  0 

DESRPE 

0  .000 

PWR  20.000 

CMPNTS 

0  . 

CNF  ID 

0.000  FWRFfiC  1 

.000 

CMPEFF 

0.000 

ENGINEERING 
ENNTHS  102.0 

ENNTHP 

13.0 

ENNTHT 

19.0  ECMPLX  1 

.  0  0  0 

FRNF 

0.000 

PRODUCTION 
PRMTHS  121.0 

FRNTHF 

0 . 0 

L CURVE 

0.S7S  ECNE  0 

.  0  0  0 

EC  NS 

0  .  0  0  0 

GLGBfiL 

YEfiR  1 97S . 

ESC 

o .  o  o 

FROJCT 

1.0  0  0  D fi  T  fi  1 

.  0  0  0 

TLGTST 

1.00  0 

FLTFN  1.S00 

SYSTEM 

1.00  0 

FFROU 

1.0  0  0  F  D  fi  T  fi  1 

.  0  0  0 

FTLGTS 

1  . 0  0 

PROGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST  v 

ENGINEERING 

DRfiFTING 

il  -J  • 

• 

25. 

DESIGN 

73. 

81  . 

S V STEMS 

S . 

0  . 

•z>  • 

FRO.j  MGNT 

25. 

34. 

DfiTfi 

3. 

1  . 

5. 

SUBTOTfiL (ENG 

> 

1  17. 

•i  6  • 

1  53. 

MfiNUFfiCTUR ING 

PRODUCTION 

0  . 

451  . 

451  . 

PROTOTYPE 

16. 

0  . 

16. 

TOOL- TEST  EQ 

v.  • 

52. 

53. 

SUBTOTfiL (MFG 

) 

1  8  • 

50  3. 

520  . 

TOTfiL  COST 

1  35. 

539. 

673. 

fiU'CCST 

0 

.  *5 

TOTfiL  fiV  PROD  CO 

ST 

0  .  54 

WT  1.000 

VOL 

0.017  E  C  N  S 

0.0 28  NEWST 

.  0  0  0 

DESRFS 

0  .  0  0  0 

LOUR 0 E  0 . 8 7  S 

ECNE 

0.112  NEWEL 

.000 

DESRFE 

0  .  0  0  0 

HECH/STRUCT 

WS  0.700 

ELECTRONICS 

WSCF 

HI  .  17 

6  NEC  ID 

0.000  FRODS  3 

,836 

MCPLXS 

5.520 

W  E  0.300 

WECF 

19.60  8  CNF  ID 

0.000  FRODE  5 

1  0  0 

MCFLXE 

8.211 

FWR  20.000 

CMFNTS 

446 

• 

FWRFfiC  1 

0  0  0 

CMPEFF 

u  8 . 8  2 1 

SCHEDULES 

ENNTHS  102.000 

ENNTHP 

13.000  ENNTHT 

19.000  ECMFLX  1 

0  0  0 

FRNF 

0.122 

PRNTHS  121.000 

F  RNTHF 

151 .38 

S  fii:ER . 

FROD  R fiTE  FEP  MONTH 

32.907 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FRON 

116. 

447. 

564. 

CENTER 

1  35. 

539. 

if, 73 . 

TO 

1  60  . 

659. 

S1‘?. 

F-58 


MA300  W6SF  MOD  1 1 3  3 DU  MEM 


INPUT  DATA 

PRICE  S3B  1 1  - 

GCT- 

7  8  1  1 

:  0  2 

QTV  1000. 

FRGTOS 

1  0  .  0 

WT 

1.000  VOL  0 

.017 

MODE 

1  . 

or vs vs  i . 

INTEGE 

0  .  SOO 

INTEGS 

0.400  AMULTD  150 

.  o  o 

AMULTF 

1  50  .  0  0 

MECH/STPUCT 

WS  0.700 

MCPLXS 

5.520 

PRODS 

0.000  NEWST  1 

.  0  o  0 

DESRPS 

2  .  0  0  0 

ELECTRONICS 

USEUGL  0.S00 

MCPLXE 

S .  2 1  1 

PRODE 

0.000  NEWEL  1 

.  0  0  0 

DESRPE 

0  .000 

PWR  20.000 

CMPNTS 

0  . 

CMP  ID 

0.000  FWRFAC  1 

.  0  0  0 

CMFEFF 

0.00  0 

ENGINEERING 

ENMTHS  102.0 

ENKTh'F 

13.0 

ENMTNT 

19.0  ECMFLX  1 

.  0  0  0 

FRNF 

0  .000 

PRODUCTION 

F'RMTHS  121.0 

FRMTHF 

0  .  0 

LCURVE 

0 . S 7  8  ECNE  0 

.  0  0  0 

ECNS 

0  .  0  0  0 

GLOBAL 

VEfiR  1 S7S . 

ESC 

0  .  0  0 

FROUCT 

1  .  0  0  0  DATA  1 

.  0  0  0 

TLGTST 

1  .  0  0  0 

FLTFN  1.S00 

S VS TEN 

1.00  0 

PPRCu 

1  .  0 0  0  F  D  A  T  A  1 

.  0  0  0 

PTLGTS 

1.00 

FROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

•?  7 

i.  W  • 

2 . 

25. 

DESIGN 

7"? 

•  • 

?  ( 

3  1  . 

SVSTENS 

O  • 

0  . 

S. 

FRO.J  NGMT 

s. 

25 . 

34. 

DATA 

3. 

1  . 

5. 

SUBTOTAL (ENG 

) 

117. 

36 . 

i  53. 

MANUFRCTUR  I NG 

PRODUCTION 

0  . 

451  . 

451  . 

FRGTOTVPE 

1  6 . 

0  . 

1  6. 

TOOL- TEST  EG 

52 . 

53 . 

SUBTOTAL (MFG 

IS. 

50  3. 

520  . 

TOTAL  COST 

1  35. 

539. 

673. 

AUCOST 

0  . 

45 

TOTAL  A V  PROD  CO 

ST 

0.54 

WT  1.000 

UOL 

0.01 

7  EONS 

0.02S  NEWST 

.  0  0  0 

DESRPS 

0  .  0  0  0 

LCURU'E  0.S73 

ECNE 

0.112  NEWEL 

.  0  0  0 

DESRFE 

0  .  0  0  0 

NECH/STRUCT 

WS  0.700 

WSCF 

HI  .  1  7 

6  MECID 

0.000  PRODS  3 

S36 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.300 

WECF 

1  'r  •  6  0 

S  CMP  ID 

0.000  PRODE  5 

1  0  0 

MCPLXE 

3.211 

PWR  20.000 

CMPNTS 

HH* 

• 

FWRFAC  1 

0  0  0 

CMFEFF 

48 . 821 

SCHEDULES 

ENMTHS  102.000 

E  N  M  T  H  P 

13.000  ENMTh'T 

19.000  ECMFLX  1 

0  0  0 

FRNF 

0  .  1  22 

FRMTKS  121.000 

FPMTHF 

1 5 1 . 3  S S  AVER. 

PROD  RATE  PER  MONTH 

32. 907 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

FROM 

116. 

447 . 

56-4. 

CENTER 

1  35. 

539.’ 

673 . 

TO 

160. 

659. 

S  1  9 . 

F-59 


M fi 3 0 0  W6SF  MGD 1 1 4  EU  FRO 


INPUT  DfiTfi  FRIGE  S3B  1  1  -OCT-78  1H0H 


GTV  2000. 

FROTOS 

20 . 0 

WT 

1  .  0  0  0 

UOL 

0  .017 

NODE 

1  . 

GTVSVS  £ . 

INTEQE 

0  .  SOO 

INTEGS 

0 . 40  0 

fiMULTD 

1  50. 0  0 

fiMULTF 

150.0  o  y. 

KECH/STRUCT 

US  0.700 

MCPLXS 

5.520 

FRODS 

0  .  0  0  0 

NEK  ST 

1  .00  0 

DESRFS 

2 . 0  0  0 

ELECTRONICS 

IJSEUOL  0.900 

MCFLXE 

8 . 2 1  1 

FRODE 

0  .  0  0  0 

NEWEL 

1  .  0  0  0 

DESRFE 

0  .000 

FUR  20.000 

CNF NTS 

0  . 

CNF  ID 

0  .  0  0  0 

FWRFfiC 

1  .  0  0  0 

CNFEFF 

0  .  0  0  0 

ENGINEERING 


ENNTHS 

10  2. 0 

ENNTHF 

13.0 

ENNTHT 

1  S .  0 

ECNFLX 

1.000 

RRNF 

0  .  0  0  0 

FRGDUCT 

FRMTHS 

ION 

121.0 

PRNTHF 

0  .  0 

L CUR WE 

0  .362 

ECNE 

0  .  0  0  0 

EC  NS 

0  .  0  0  0 

G  L  G  B  fi  L 

YEfiR 

1 '?  7  S  . 

ESC 

0  .  0  0  L 

FRG.JCT 

1  .  0  0  0 

DfiTfi 

1  .  0  0  0 

TLGTST 

1  .  0  0  0 

FLTFN 

1  .so  0 

SYS TEN 

1.00  0 

FFRG-J 

1.00  0 

F  D  fi  T  fi 

1  .  0  0  0 

FTLGTS 

1  .  0  0 

FRGGRfiN  CCST 

DEUELGFNENT 

PRODUCTION 

TGTfiL 

COST 

ENGINEER! NG 

DFfiFTING 

23 . 

2  ■ 

25. 

DESIGN 

■?  ■? 

r  •->  . 

S . 

b  b  • 

SYSTEMS 

b  • 

0  . 

S  . 

PRG.J  NGNT 

1  0  . 

40  . 

50  . 

DfiTfi 

4. 

2 . 

5. 

S  U  6  T  G  T  fi  L ' ENG 

IIP. 

53. 

171. 

NfiNUFfiCTURING 

PRODUCT  I  ON 

0  . 

674. 

674. 

PROTOTYPE 

30  . 

0  . 

30  . 

TGOL_TE?r  EG 

3 . 

1  0  s . 

111. 

SUBTCThL' NFG 

33 . 

7  S  3 . 

S  1  6 . 

TGTfiL  COST 

151. 

S  3  6 . 

'?  b  /  i 

fiWCGS  T 

o 

34 

TGTfiL  fi  U  F  P  G  D  C  G  S  T 

0  .42 

WT  1.000  i 

;GL 

0 .017 

ECNS 

0.031  NEWST  1.000 

DES 

RFS 

0  .  0  0  0 

L  C  U  R 1  ■  E  0  .  S  6  2 

ECNE 

0.125  NEWEL  1 . 000 

GES 

RFE 

0  .  0  0  0 

NLCfi/STRUCT 

US  0.700 

W3CF 

41.176 

NECID 

0.000  FRODS  3.S36 

MCFL 

XS 

5.520 

ELECTRONICS 

WE  0.300 

UECF 

1  ?  .  6  0  S 

CNF  ID 

0.000  FRGDE  5.100 

MCFL 

XE 

S  .  2  1  1 

FUR  20.000 

CMFNTS 

446. 

FWRFfiC  1.000 

CNFEFF 

48. S21 

SCHEDULES 

ENNTHS  102.000 

ENNTHF 

13.000 

ENNTHT 

IS. 000  ECNFLX  1.000 

PRNF 

0 .0  80 

FRMTHS  121.000 

FRMTHF 

155.1 SS 

fiUER. 

PROD  RfiTE  FEP  MONTH 

58. u8 1 

COST  PfiNGES 

DEUELGFNENT 

FRGDUCT ION 

TGTfiL 

COST 

FROM 

1  30  . 

6  S  3 . 

8  23. 

CENTER 

151. 

S  3  6 . 

«*• 

TO 

1  79. 

1  0  25. 

1 

20  4. 

M fi 3 0 0  WBSF  MOD  1  I  5  EU  SCH 


INPUT  DfiTfi 

FRICE  S3B  11- 

OCT- 73  1  1  : 

0  6 

QTV  1000.  FRGTGS 

10.0 

WT 

1.000  UOL  0 

.017 

MODE 

i  . 

6 TVS VS  1.  INTEGE 

0  .  soo 

INTEGS 

0.40  0  fiMULTD  150 

.  0  0 

fiMULTF 

1 50 .  o  o 

MECH/STRUCT 

WS  0.700  MCPLXS 

5.520 

FRODS 

0.000  HEWST  1 

.  0  0  0 

DESRFS 

2.00  0 

ELECTRONICS 

USEUOL  0.900  MCFLXE 

S .  2 1  1 

FRODE 

0.000  NEWEL  1 

.  0  0  0 

DESRFE 

0  .000 

PWR  20.000  CMFNTS 

0  . 

CMFID 

0.000  FWRFfiC  1 

.  0  0  0 

CMFEFF 

0  .000 

ENGINEERING 

ENNTh’S  10  2.0  ENMTHF 

13.0 

ENMTHT 

19.0  ECMPLX  1 

.  0  0  0 

FRNF 

0.000 

PRODUCTION 

PRMTHS  121.0  PRKTHF 

0.0 

LOUR  U E 

0.S7S  ECNE  0 

.000 

ECNS 

0  .  0  00' 

Q  L  0  B  fi  L 

VEfiR  1 97S .  ESC 

0  .  0  0  7. 

FROJCT 

1.000  DfiTfi  1 

.  0  0  0 

TLGTST 

1  .  0  00 

FLTFN  1.500  SYSTEM 

1  .  0  0  0 

FFRO.J 

1.000  PDfiTfi  1 

.  0  0  0 

FTLGTS 

1.00 

PP.GGP.fiM  COST 

DEUELGFNENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRAFTING 

•1  %I»  • 

w  • 

25. 

DESIGN 

73. 

81  . 

SYSTEMS 

S . 

0  . 

S. 

FRO-J  MGMT 

25. 

34. 

DfiTfi 

1  . 

5. 

SUBTCTfiL(EMQ> 

117. 

36 . 

1  53. 

MfiNUFfiCTIjRING 

PRODUCTION 

0  . 

451  . 

451  . 

FRCTOTYFE 

1  6. 

0  . 

16. 

TOOL-TEST  ED 

w  • 

52. 

53. 

SUBTOTfiL(MFG) 

1  S . 

50  3. 

520  . 

TOTfiL  COST 

1  35. 

533. 

673 . 

fi'/CCST  0. 

H5 

TOTfiL  fi  U  F  R  0  D  COST 

0 . 54 

WT  1.000  UOL 

0.01 

7  ECUS 

0.0 2$  NEWST 

1.00  0 

DESRFS 

0  .  0  0  0 

LCURUE  0.S7S 

ECNE 

0.112  NEWEL 

1.00  0 

DESRFE 

0  .000 

MECH/STRUCT 

W 3  0 . 7  0  0  W  S  C  F 

HI  .  17 

6  MECID 

0.000  FRODS  3 

.  S36 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.300  WECF 

13. SOS  CMFID 

0.000  FRODE  5 

.10  0 

MCFLXE 

3.211 

FUR  20.000  CMFNTS 

446 

• 

FWRFfiC  1 

.  0  0  0 

CMFEFF 

48. 321 

SCHEDULES 

ENKTHS  102.000  ENMTHF 

13.000  ENMTHT 

13.000  ECMFLX  1 

.  0  0  0 

FRNF 

0  .  1  22 

PRMTHS  121.000  FRMTKF 

151 . 39 

S  fiUER . 

FROD  RfiTE  FER  MONTH 

32. 307 

COST  R fi  N  G  E  S 

DEUELCFMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

116. 

447  . 

564. 

CENTER 

1  35. 

533. 

677. 

TO 

1  60  . 

653. 

SIS. 

F-61 


*A  * 


I 

1 


L 


t 


Mfi30  0  WBSF  MODI  16  TRfiN 


INPUT  DfiTfi 

GTY  1000.  PRCTCS  10.0  WT 

CTVSVS  1.  INTE6E  0.800  INTEGS 


PRICE  S3B  1 1-GCT-7S  1 1  :  08 
1.000  UGt  0.017  MODE  1. 

0.H00  fiMULTO  1  50.00V.  fiMULTF  150.00V 


MECfi/STRUCT 

W  '3  0.700 

MCPLXS 

5.520 

PRODS 

0  .000 

NEl'iST 

1  .  0  0  0 

DESRPS 

2.000 

ELECTRONICS 
USEUOL  0.S50 

MCFLXE 

S.  OHS 

PRCDE 

0 .000 

NEWEL 

1.000 

DESRPE 

0  .000 

FWR 

20.000 

CNPNTS 

0  . 

CNF  ID 

0  .  0  0  0 

PWRFfiC 

1.500 

CMPEFF 

0.00  0 

ENGINEERING 
ENMTHS  102.0 

ENMTHP 

13.0 

ENNTNT 

1  ? .  0 

ECMFLX 

1  .  0  0  0 

FRNF 

0  .000 

PRODUCTION 
FR.MTHS  121.0 

FPMTHF 

0.0 

LCURUE 

0 . 878 

ECNE 

0  .  0  0  0 

EC  NS 

0.000 

GLOBfiL 

YEfiR  1878. 

ESC 

0.00  V 

FFG.JCT 

r.  o  o  o 

DfiTfi 

1  .  0  0  0 

TLGTST 

1.000 

FLTFK 

1  .  80  0 

SYSTEM 

1.00  0 

PFRCU 

1.00  0 

PDfiTfi 

1.000 

PTLGT3 

1.00 

FROGRfiM  COST 

DEUELOFNENT 

PRODUCTION  TOTfiL 

COST 

ENGINEERING 

DRfiFTlNG 

kl  w  • 

z . 

2H . 

DESIGN 

6?. 

6 . 

7  6 . 

SYSTEMS 

S . 

0  . 

3 . 

FROU  MGNT 

a 

? . 

~ 

31  . 

DfiTfi 

3 . 

1  . 

H. 

SU6T0TfiL<  ENG 

> 

111. 

3  2  • 

1H2. 

MfiNUFfiCTUP  IN'G 

PRODUCTION 

0  . 

HO  2 . 

HO  2. 

PROTOTYPE 

15. 

0  . 

15. 

TOOL-TEST  EG 

1  . 

HS. 

50  . 

SUBTOTAL ( M  F  G 

) 

16. 

H51  . 

H6S. 

TOTfiL  COST 

1  27. 

H83 , 

610  . 

fiUCOST 

0 

.HO 

TOTfiL  fiw  PROD  COST 

0  .  H  8 

WT  1.000 

UGL 

0.017  ECNS 

0.028  NEWST  1.000  DE^RF 

S  0.0 0 0 

LCURUE  0.873 

ECNE 

0 . 1 0  H  NEWEL  1.  000  DESRPE  0 . 0 0 0 

NECH/STRUCT 

WS  0.700 

WSCF 

HI . 176  MECID 

0.000  PRODS  3.336  MCPLXS 

5.520 

ELECTRONICS 

WE  0.300 

WECF 

20.761  CNF  ID 

0.000  FRODE  H.S5H  MCFLME 

3 . 0  HS 

FWR  20.000 

CNPNTS 

816. 

PWRFfiC  1.500  CMPEFF 

53. 66H 

SCHEDULES 

ENMTHS  102.000 

ENMTHP 

13.000  ENNTKT 

IS. 000  ECMPLX  1.000  PRNF 

0.125 

PPMTHS  121.000 

PF.MTHF 

150.518  fiUER. 

FROD  RfiTE  FER  MONTH 

33. 373 

COST  FRINGES 

DEUELOFNENT 

PRODUCTION  TOTfiL 

COST 

FROM 

1  OS. 

HO  1  . 

510  . 

CENTER 

1  27. 

H83 . 

610. 

TO 

1  52. 

5S5 . 

7H7 . 

F-62 


NA30  0  W6SF  NODI  17  RS  ENOE 


INFUT  DfiTfi 

STY  1000. 

FRCTOS 

10.0 

WT 

QTVSVS  1  . 

INTEGE 

0.30  0 

INTEGS 

NECH/STRUCT 

US  0.700 

NCPLXS 

5.520 

PRODS 

ELECTRONICS 

USE  U  O  L  0.300 

MCFLXE 

S .  2 1  1 

PRODE 

PUR  20.000 

CNFNTS 

0  . 

CNF  ID 

ENGINEERING 

ENNTHS  103.0 

ENMTHF 

12.0 

ENNTHT 

PRODUCTION 

FRNTHS  121.0 

prkthf 

0.0 

LCURUE 

GLOBAL 

VEfiR  1373. 

ESC 

0 . 0  0  '< 

PROo'CT 

FLTFN  1.300 

SYSTEM 

1.00  0 

PFROU 

PRCGRfiN  COST 

DEUELCPMENT 

ENGINEERING 

DRAFTING 

21  . 

DESIGN 

64. 

SVSTEM3 

6 . 

PRO.J  NGNT 

3 . 

DfiTfi 

3. 

SUBTOTAL ( ENG) 

103. 

MANUFACTURING 

PRODUCTION 

0  . 

PROTOTYPE 

1  6 . 

TOOL-TEST  EG 

1  . 

SUBTOTALS.  NFG) 

17. 

TOTAL  COST 

1  20  . 

AMCC ST 

0 

.  44 

WT  1.000 

UOL 

0.01 

7  EONS 

LCURUE  0.373 

ECNE 

PRICE  336  1 1 -GCT-7S  11:09 


1  .  0  0  0 

UOL 

0  .  0  1  7 

MODE 

1  . 

0 . 40  0 

ANULTD 

1  50.00  7. 

fiMULTP 

150.00^ 

0  .000 

NEWST 

1.000 

DESRFS 

2.000 

0  .  o  0  0 

NEWEL 

1.000 

DESRFE 

0  .  0  0  0 

0  .000 

FWRFfiC 

1  .000 

CNPEFF 

0.000 

13.0 

ECMPLX 

0.300 

FRNF 

0  .000 

0 . 373 

ECNE 

0  .000 

ECNS 

0.00  0 

1.00  0 

DfiTfi 

1  .00  0 

TLGTST 

1.00  0 

1  .  0  0  0 

P  DfiTfi 

1  .000 

PTLGTS 

1.00 

DUCTION 

TOTAL  COST 

2. 

23. 

•  im  • 

o ! 

6 . 

25. 

34. 

1  . 

4. 

36 . 

1  33. 

433. 

433. 

0  . 

16. 

52. 

53. 

431  . 

50  3. 

526. 

647. 

CTRL  fiU  PROD  COST  0.53 

0 .0  28  h'EWST  1.00 0  DESRFS  0  .  0  0 0 
0.111  NEWEL  1.000  DESRFE  0.000 


NECH/STRUCT 

US  0.70  0  WSCF  HI. 176  NEC  ID  0  .  000  RRODS  3.336  KCPLXS  5.520 

ELECTRONICS 

WE  0.30  0  WECF  13.60  3  CNR  ID  0  .  0  00  PRODE  5.100  NCFLXE  3.211 

FUR  20.000  CNFNT3  446 .  FWRFfiC  1  .  000  CNPEFF  48.321 


SCHEDULES 

ENNTHS  103.000  ENKTHP  12.000  ENNTHT  13.000  ECNPLX  0.300  FRNF  0.122 
FRNTh'S  121.000  FRMTKF  151.332  fiUER.  PROD  RfiTE  FER  MONTH  32.314 


COST  RANGES 

DEUELGFKENT 

F  RCDUCT ION 

TOTAL  COST 

FRGN 

104. 

437. 

541  . 

CENTER 

1  20  . 

526. 

647. 

TG 

1  43. 

644. 

]?  $  y 

F-63 


•«(* 


1.1 


MR300  CF  MOD  1  Z  1  MFiSS  MEM 


IMFUT  DfiTfi 

PRICE  S3B  1J-OCT- 

7S  1  1 

:  1  1 

QTY  1000. 

FROTOS 

10.0  WT 

1.000  UOL  0.017 

MODE 

i 

GTYSYS 

INTEGE 

0.300  INTEGS 

O.HOO  FiMULTD  150.0  0*: 

fiMULTF 

150.00*: 

MECH/STRUCT 

WS  0.700 

MCPLXS 

5.520  FRODS 

0.000  NEWST  1.000 

DESRFS 

2 . 0  0  0 

ELECTFOMICS 

USE'JOL  0.900 

MCPLME 

S.23H  FRODE 

0.000  NEWEL  1.000 

DESRFE 

0  .000 

PWR  5.000 

CMFNTS 

0.  CMFID 

0.000  PWRFfiC  1.000 

CMFEFF 

0.00  0 

ENGINEER IMG 

EMMTHS  103.0 

ENMTHF 

12.0  ENMTHT 

13.0  ECMFLX  0.900 

FRNF 

0  .000 

FRODUCTICM 

. 

PRMTHS  121.0 

FRMTHF 

0 .0  LCURUE 

0.373  ECNE  0.000 

ECNS 

0.000 

GLOBfiL 

VEfiR  1973. 

ESC 

0.0  0*1  FF.OJCT 

1  .  0  00  DRiTfi  1.000 

TL6TST 

1.000 

FLTFM  1.300 

SYSTEM 

1.000  FFROJ 

'.000  FDRTfi  1.000 

PTLGTS 

1.00 

FRGGRfiM  COST 

DEUELOFMENT 

PRODUCTION 

TOTfiL 

COST 

EHGIMEERIMG 

DRAFTING 

21  . 

£ , 

23 . 

DESIGM 

65. 

8 . 

■'  i—  • 

SYSTEMS 

6 . 

0  . 

6 . 

FF.O'J  MGMT 

9 , 

26 . 

3H. 

DfiTfi 

3 . 

1  . 

H. 

3UBTGTfiL<  EMG  > 

1  OH. 

36 . 

1  HO  . 

MANUFACTURING 

PRODUCTION 

0  . 

UH7 . 

HH7 . 

PROTOTYPE 

1  6 . 

0  . 

16. 

TOOL- TEST  EG 

1  . 

52. 

53. 

SUBTOTAL' MFG 

17. 

H9S. 

516. 

TOTAL  COST 

121. 

535. 

657. 

fiUCCST 

0 

.  H5 

TOTfiL  RiU  FRGD  COST 

0 . 5H 

WT  1.000 

UOL 

0.017  EONS 

0.023  NEWST  1.000 

DESRFS 

0  .000 

LCURUE  0.S7S 

ECNE 

0.112  NEWEL  1 . 000 

DESRFE 

0.00  0 

MECH/STRUCT 

WS  0.700 

WSCF 

HI . 176  MECID 

0.000  FRODS  3.336 

MCFLXS 

5.520 

ELECTRONICS 

WE  0.300 

WECF 

19.608  CMFID 

0 . 000  FRODE  5.115 

MCFLXE 

3. 23H 

FWR  5.000 

CMFNTS 

111. 

PWRFfiC  1.000 

CMFEFF 

21 . 3H7 

SCHEDULES 

ENMTHS  103.000 

ENMTHF 

12.000  ENMTHT 

13.000  ECMFLX  0.900 

FRNF 

0.122 

PPMTHS  1 21 .000 

FRMTHF 

151.507  fiUER. 

FRGD  RATE  FER  MONTH 

32. 730 

COST  FfiNGES 

DEUELOFMENT 

PRODUCTION 

TOTfiL 

COST 

PROM 

105. 

HH5 . 

5H9 . 

CENTER 

121. 

535. 

657. 

TO 

1  HH. 

655. 

799 . 

F-64 


1 

Mfi30 0  CF  MOD  122  MICRO  COMP 


INPUT  DfiTfi 

FRICE  S3B 

1 1 -OCT- 

7S  1  1  : 

1  3 

QTY  6000. 

PRGTGS 

60 . 0 

WT 

1.00  0 

UGL 

0.017 

MODE 

1  . 

Q  T  V  3  V  $  6  . 

INTEGE 

0  .  80  0 

INTEGS 

0.40  0 

fiMULTD 

1  50.00  7. 

fiKULTP 

150.007 

MECH/STRUCT 

MS  0.700 

MCFLXS 

5.520 

PRODS 

0.000 

NEWST 

1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUGL  0.S50 

MCFLXE 

S.2S8 

PRODE 

0.000 

NEWEL 

1  .  0  0  0 

DESRPE 

0.000 

FWR  5.000 

CMFNTS 

0  . 

CMP  ID 

0  .  0  0  0 

PWRFfiC 

1.000 

CMPEFF 

0.000 

ENGINEERING 

ENMTHS  103.0 

ENKTNP 

12.0 

ENMTHT 

1  8 . 0 

ECMFLX 

0  .  SOO 

FRNF 

0.000 

PRODUCTION 
PRMTHS  121.0 

PRMTHF 

0.0 

LCURUE 

0  .  S52 

ECNE 

0.00  0 

EONS 

0.000 

GLGBfiL 

YEfiR  IS  7  S . 

ESC 

0.00% 

PRO JCT 

1.00  0 

DfiTfi 

1  .  0  0  0 

TLGTST 

1  .  o  0  0 

FLTFM  1.S00 

SYSTEM 

1.000 

PFROU 

1.00  0 

PDfiTfi 

1.000 

PTLGTS 

1.00 

PROGRAM  COST 

DEUELGPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRAFTING 

21  . 

3 . 

25. 

DESIGN 

66 . 

1  1  . 

77. 

SYSTEMS 

6 . 

0  . 

6 . 

PRG'J  MGMT 

13. 

10  0. 

1  13. 

DfiTfi 

4. 

5. 

S. 

SUBTOTAL (ENG > 

111. 

IIS. 

228 . 

MfiNUFfiCTUR ING 

PRODUCTION 

0  . 

1  4S2. 

1  492. 

PROTOTYPE 

o  5 . 

0  . 

85 . 

TOOL-TEST  EG 

6 . 

313. 

320  , 

S  U  B  T  0  T  fi  L  ( M  F  G 

'i 

SI  . 

1  S  0  6 . 

1  SS7 . 

TOTAL  COST 

20  2. 

1  S24 . 

2126. 

fiUCGST 

0  . 

25 

T  0 T  fi  L  fi  U  F  R  0  D  COST 

0 . 32 

WT  1.000 

UGL 

0.017  EONS 

0.037  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.S52 

ECNE 

0. 15S  NEWEL  1.000 

DESRPE  0.000 

MECH/STRUCT 

MS  0.700 

WSCF 

41.176  MECID 

0.000  PRODS  3.S36 

MCPLXS  5.520 

ELECTRONICS 

WE  0.300 

WECF 

20.761  CMFID 

0.000  PRODE  5. 1  OS 

MCPLXE  S.2SS 

FWR  5.000 

CMRNTS 

111. 

PWRFfiC  1.000 

CMPEFF  20.SS6 

SCHEDULES 

ENMTHS  103.000 

ENMTHP 

12.000  ENMTHT 

IS. 000  ECMFLX  0.S00 

PRNF  0.041 

PRMTHS  121.000 

PRMTHF 

163.4SS  AUER. 

PROD  RATE  PER  MONTH 

141.181 

COST  RfiNGES 

DEUELGPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

1  72. 

1  5S6 . 

1  75S . 

CENTER 

202. 

1  S24 . 

2126. 

TO 

242. 

236S . 

2611. 

F-65 


MR300  INT  TEST 


INPUT  DfiTfi 

PRICE  S3B  11- 

GCT- 

7S  1  1 

:  15 

QTV  1000. 

FRGTOS 

10.0 

IUT 

1.167 

IUOL  0 

.0  25 

NODE 

5. 

GTYSYS  1  . 

INTEGE 

0  .000 

INTEGS 

0  .000 

fiMULTD  150 

.007. 

fiNULTP 

150.0  07. 

NECK/STRUCT 

IMS  0.373 

MCPLXS 

5.2S2 

PRODS 

0.000 

NEWST  0 

.300 

DESRFS 

,  0.000 

ELECTRONICS 

I-UVGL  0.S13 

MCFLXE 

7 . 6 1  9 

FRODE 

0  .  0  0  0 

NEWEL  0 

.50  0 

DESRPE 

0  .000 

FWR  0.000 

CMFNTS 

0  . 

CMP  I D 

ft  .  0  0  0 

PWRFfiC  0 

.  0  0  0 

CMPEFF 

0.000 

ENGINEERING 

ENNTHS  102.0 

ENNTHF 

13.0 

ENMTHT 

1  S .  0 

ECMFLX  0 

.  0  0  0 

FRNF 

0.000 

PRODUCTION 

FRMTKS  121.0 

FRNTHF 

0.0 

L CURVE 

0  .000 

ECNE  0 

.000 

ECNS 

0  .000 

GLOBAL 

YEAR  1978. 

ESC 

0  .  0  0  * 

PRO.JCT 

1.000 

DfiTfi  1 

.000 

TLGTST 

1.000 

PLTFM  1.SOO 

SYSTEM 

1.000 

PFROU 

1.000 

FDfiTfi  1 

.000 

FTLGTS 

1  .00 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

17. 

til  a 

20  . 

DESIGN 

56. 

i*  a 

64. 

SYSTEMS 

S . 

0  . 

S. 

PROJ  NGNT 

s . 

33. 

41  . 

DfiTfi 

3 . 

Lm  • 

4. 

SUBTOTAL' ENG> 

S2. 

45. 

1  36. 

MANUFACTURING 

PRODUCTION 

0  . 

635 . 

635 . 

PROTOTYPE 

21  . 

0  . 

2  1  . 

TOOL-TEST  EG 

• 

42. 

44. 

SUBTOTAL <KFG 

"'i 

23 . 

676 . 

700  . 

TCTfiL  COST 

1  15. 

721. 

S36 . 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

FROM 

S6 . 

567. 

662 . 

CENTER 

1  15. 

721  . 

S36 . 

TO 

1  46 . 

S76 . 

1123. 

F-66 


TOTAL  COST,  LESS 
PROGRAM  COST 

INTEGRATION  COST 
DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

EMGIMEERING 

DRAFTING 

264. 

'?  7 

280. 

DESIGN 

S33 . 

81  ! 

924. 

SYSTEMS 

87. 

0  . 

87. 

PROJ  MGMT 

117. 

454. 

571  . 

DATA 

4  1  . 

A 

62 . 

SUBTOTAL (ENG > 

1  342. 

584! 

1  935. 

MANUFACTURING 

PRODUCTION 

0  . 

7545. 

7545. 

PROTOTYPE 

346 . 

0  . 

346. 

TOOL- TEST  EG 

29. 

1216. 

1  244. 

PURCK  ITEMS 

0  . 

0  . 

0  . 

SUBTOTAL  < MF  8 > 

374. 

S76  1  . 

8135. 

TOTAL  COST 

1716. 

9355. 

11071. 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

FROM 

1  474. 

7746. 

8220. 

CENTER 

1716. 

9355. 

1 1071 . 

TO 

20  47. 

11510. 

1 3557. 

TOTAL  COST.  WITH 
FROGRAM  COST 

INTEGRATION  COST 
DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

ENGINEERING 

DRAFTING 

28 1  . 

<5 

310  . 

DESIGN 

890. 

98 . 

988. 

SYSTEMS 

95. 

0 . 

95. 

FROU  MGMT 

1  24. 

488. 

612. 

DATA 

43. 

23 . 

66 . 

SUBTOTAL'.:  ENG) 

1  433. 

638 . 

20  72. 

MANUFACTURING 

PRODUCTION 

0  . 

8  ISO. 

8180. 

PROTOTYPE 

367. 

0  . 

367. 

TOOL-TEST  EG 

31  . 

1  257. 

1  288. 

PURCH  ITEMS 

0  . 

0  . 

0  . 

SUBTOTAL ( MFG  > 

398 . 

9437. 

8835. 

TOTAL  COST 

1331. 

10076. 

1 1807. 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL  COST 

FROM 

1  570  . 

8313. 

8883. 

CENTER 

1831  . 

1 0076. 

1 1 807. 

TO 

2193. 

1 2486. 

1 4680 . 

KA300  ENCLOSURE  1 


INPUT  DfiTfi 

FRICE  S3B  6- 

OCT-7 

S  1 2 

:  1  5 

QTV  5000. 

PROTOS 

50.0 

14  T 

7.000  UOL  1 

.710 

MODE 

2 . 

Q TVS VS  5. 

INTE6E 

0.00  0 

INTEGS 

0  .  000  fiMULTD  150 

.  o  o  ■; 

fiMULTF 

150. 0  0 

HECH/STRUCT 

WS  7.000 

MCPLXS 

5.520 

PRODS 

0  .  000  NEI4ST  1 

.  0  0  0 

DESRFS 

2.0  00 

ENGINEERING 

ENMTKS  109.0 

ENMTHF 

6 . 0 

ENMTHT 

12.0  ECMFLX  0 

.50  0 

P  F  N  F 

0  .000 

PRODUCTION 

FRMTHS  121.0 

FRMTHF 

0  .  0 

LCURUE 

0  .  S  5  6 

EONS 

1  0.00  0 

G  L  0  B  fi  L 

VEfiR  1  97 S. 

ESC 

o.oo  y. 

PROUCT 

1.000  DfiTfi  1 

.  0  0  0 

TLGTST 

1.00  0 

FLTFM  1.S00 

SYSTEM 

1  .  0  0  0 

PFR.OU 

1  .  0  00  F  D  fi  T  fi  1 

.  0  0  0 

PTLGTS 

1.00 

FRGGRfiM  COST 

DEUELOPMENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

5. 

0  . 

6 . 

DESIGN 

12. 

i 

13. 

SYSTEMS 

1  . 

0  . 

1  . 

FROU  MGMT 

13. 

76. 

S  9 . 

DfiTfi 

•-*  • 

4. 

SUBTOTAL 'ENG 

> 

35. 

S  1  . 

1  15. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

1443. 

1443. 

PROTOTYPE 

96. 

0  . 

96. 

TOOL-TEST  EG 

— i 

J  ■ 

1  74. 

177. 

SUBTOTfiLCMFG 

7  7  • 

1617. 

1716. 

TOTAL  COST 

1  34. 

1697. 

1  S31  . 

AUCOST 

0  . 

2? 

T  0  T  fi  L  fi  U  F  R  C  D  C  0 

ST 

0.34 

WT  7.0  0  0 

UOL 

1  .7 

10  EONS 

0.023  NEWST 

1  .  0  0  0 

DESPPS  0.255 

LCURUE  0.S56 

MECH/STRUCT 

WS  7.000 

WSCF 

4.094  MECID 

0.000  FRODS  4 

.  457 

MCFL”S 

5.520 

SCHEDULES 

ENMTKS  109.000 

ENMTHP 

6.000  ENMTHT 

12.000  ECMFLX  0 

.  50  0 

FRNF 

0 .069 

FRMTHS  121.000 

FRMTHF 

144.512  R • : E R . 

FROD  RfiTE  FER  MONTH 

212.655 

COST  RANGES 

DEUELOPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

1  14. 

1431. 

1  545. 

CENTER 

1  34. 

1697. 

1  331  . 

TO 

1  62. 

20  69. 

2230  . 

F-68 


MR300  ENCLOSURE  2 


INPUT  DfiTfi 

PRICE  S3B 

6- OCT- 7 

8  1  2 

:  1  7 

OTV  5000. 

FROTOS 

50.0  WT 

5.000  VOL 

0  •  8  3  3 

MODE 

. 

QTVSVS  5. 

INTEGE 

0.000  INTEGS 

0.000  AMULTD 

1  50.00*; 

AMULTF 

i50.ooi; 

MECH/STRUCT 

WS  5.000 

MCPLXS 

5.520  FRODS 

0.000  NEWST 

0  .  30  0 

DESRFS 

2.000 

ENGINEERING 

ENMTHS  10  9.0 

ENMTHF 

6.0  ENMTHT 

12.0  ECMPLX 

0.500 

FRNF 

0  .  0  0  0 

PRODUCTION 

FP.NTHS  121.0 

FRMTHF 

0.0  L  C U R  U  E 

0  .  S  5  4 

EONS 

0  .  0  00 

GLOBAL 

YEfiR  ISPS. 

ESC 

0  .  0 0  *'.  FRO.JCT 

1.000  DATA 

1  .  0  0  0 

TLGTST 

1  .  0  0  0 

PLTFN  1.S00 

SYSTEM 

1  .  0  00  FFRO.J 

1.000  FCATA 

1  .  0  0  0 

FTLGTS 

1.00 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFTING 

1  . 

0  . 

Cm  • 

DESIGN 

3  • 

1 . 

4. 

SYSTEMS 

0  . 

0  . 

0  . 

PRO.J  KGMT 

o  • 

58. 

66 . 

DATA 

iL  • 

't>  ■ 

5. 

SUBTOTAL' ENG> 

15. 

6 

■ 

7  7 

MANUFACTURING 

PRODUCTION 

0  . 

1  0  7 

A 

c.  • 

1  0  72. 

FPOTOTYFE 

“i 

»  -J  • 

0  . 

/  'If  m 

TOOL-TEST  EG 

iL.  • 

1  5 

9. 

161. 

SUBTOTAL (MFG 

25 . 

1  23 

1  . 

1306. 

TOTAL  COST 

SO  . 

129 

3. 

1  383. 

AVCOST 

0  . 

21 

TOTAL  AV  FROD 

C  0  S  T 

0.26 

WT  5.000 

UOL 

0  .  S  3  3  E  C  N  S 

0,023  NEWST 

0 . 30  0 

DESRF 

5  0  .171 

LCURUE  0.854 

MECH/STRUCT 

WS  5.000 

WSCF 

6.002  MECID 

0.000  FRODS 

4.348 

MCPLXS 

5.520 

SCHEDULES 

ENMTHS  109.000 

ENMTHF 

6.000  ENMTHT 

12.000  ECMFLX  0.500 

CRNF 

0 .069 

FRMTHS  121.000 

FRMTHF 

1*4.325  AVER. 

FROD  RATE  FER 

MONTH 

21  4. 363 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

C  0  S  T 

FROM 

7  7 

1  OS 

7  b 

1  1  63. 

CENTER 

so ! 

1  29 

*? 

3S3 . 

TO 

109. 

1  58 

?. 

6?8 . 

F-69 


ARCHITECTURE  POUR 


F-70 


MfiHOO  RF  MGD331  GFS  DU  Hi  F:F  BD 


INPUT  DATA 

PRICE  S3B  23* OCT- 7 

C  1  c  • 

31 

ST V  2000. 

FRCTOS 

2  0  .  0 

WT 

1.250  VOL  0.017 

MODE 

I  , 

ST VS VS  2. 

INTEGE 

0  .  SOO 

INTEGS 

0.40  0  ANULTD  150.0  0  7. 

fiMULTF 

150. 0  0  ’1 

MECH/STRUCT 

US  0.750 

MCPLXS 

5.520 

FRODS 

0.000  NEWST  1.000 

DESRFS 

2.00  0 

ELECTRONICS 

U  S  E  U  0  L  0  .  S  5  0 

MCFLXE 

S .  0  2  1 

PRODE 

0.000  NEWEL  1.000 

DESRPE 

0  .  4  0  0 

FUR  15.000 

CNPNTS 

1  23. 

CMP  ID 

0.000  PWRFfiC  0.000 

CMPEFF 

0  .  0  0  0 

ENGINEERING 

ENNTHS  '36 . 0 

ENMTHF 

1  '3  0 

ENNTHT 

25.0  ECMPLX  1.500 

FRNF  ' 

0  .  0  0  0 

PRODUCTION 

FRMTKS  121.0 

FRMTHF 

0  . 0 

L CURVE 

0 .862  E  C N E  0  .  0 0  0 

EONS 

0  .  0  0  0 

G  L  0  B  fi  L 

YEAR  1  '375 . 

ESC 

0  .  0  0  % 

FROUCT 

1.000  DATA  1  .  0*0 0 

TLGTST 

1  .  0  0  0 

FLTFM  1.S00 

SYSTEM 

1.00  0 

FFRGJ 

1  .  00  0  P D  fi  T  fi  1  .  0  0 0 

PTLGTS 

1  .  0  0 

FROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRAFT I NG 

23. 

il  • 

31  . 

DESIGN 

10  5. 

6 . 

111. 

S VS TENS 

1  3 . 

0  . 

1  3. 

PROU  MGNT 

13. 

51  . 

70  . 

DfiTfi 

•y 

■ 

10  . 

SUBTOTAL  CENG 

't 

iso. 

61  . 

240  . 

MANUFACTURI NG 

PRODUCTION 

0  . 

871  . 

871  . 

PROTOTYPE 

47. 

0  . 

47. 

TOOL- TEST  EG 

5 . 

1  26. 

131. 

SUBTOTAL-' MFG 

) 

52 . 

3SS. 

1  0  50  . 

TOTAL  COST 

L’Jwa 

1  0  58. 

1 

230  . 

fiUCOST 

0 

.  44 

TOTAL  fi  V  F  R O D  C  O S  T 

0 . 53 

WT  1.250 

VOL 

0 . 0  1 

7  EONS 

0.031  NEWST  1.000 

DESRFS 

0  .  0  0  0 

L  C  U  R  V  E  0  .  S  6  2 

ECNE 

0.113  NEWEL  1.000 

DESRPE 

0  .  4  0  0 

MECH/STRUCT 

US  0.750 

W3CF 

44.11 

S  NEC  ID 

0.000  PRODS  3.813 

MCPLMS 

5.520 

ELECTRONICS 

WE  0.500 

WECF 

34 . 60 

2  CNF  ID 

0.000  PRODE  4,550 

MCFLME 

8 .021 

PUR  15.000 

CMFNTS 

1  23 

• 

FWRFAC  0.512 

CMPEFF 

27.624 

SCHEDULES 

ENNTHS  '36,000 

ENNTKF 

13.000  ENNTHT 

25.000  ECMPLX  1.500 

FRNF 

0  .  0  8  2 

PFNTHS  121.000 

FRMTHF 

154.250  AUER. 

PROD  PATE  FER  MONTH 

60 .150 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

FPON 

1  37. 

8  5  S . 

1 

0  55. 

CENTER 

».  -j  .•% 

10  58. 

1 

230  . 

TO 

234. 

1  354. 

1 

638 . 

F-71 


Mfi40 0  R:F  MGD332  STUHF  RF  ED 


INFUT  Dfi'fi 

QTV  4 0 0  0  . 

P ROT OS 

40.0  NT 

PRICE  S3B  2 
1.250  VOL 

3- OCT- 7 
0 .017 

S  *  *i'  •  j 

MODE  1  . 

C TVS VS  4. 

INTEGE 

0  .  S  0  0  I  N  T  E  G  S 

0.400  fiMULTD  1 

50 .  ooi; 

fiMULTF  1  50.0  0  "; 

MECH  .'STRUCT 

MS  0.750 

MCFLXS 

5.520  PRODS 

0.000  NEW ST 

1.00  0 

DESRFS  2.000 

ELECTRONICS 

USE VOL  0.S50 

MCFLME 

S.021  FRGDE 

0.000  NEWEL 

1  .  0  IJ  0 

DESRPE  0.400 

PKR  15.000 

CMPNTS 

123.  CMP  ID 

0.000  FWRFfiC 

0  ,  0  0  0 

CMF'EFF  0.000 

ENGINEERING 

ENNTNS  S6.0 

ENMTKF 

1S.0  ENMTHT 

25.0  ECMPLX 

1  .  50  0 

FRNF  0.000 

PRODUCTION 

FRMTHS  121 . 0 

FRMTHF 

0.0  LCURVE 

0.S56  ECNE 

0  .  o  0  0 

EC  NS  0.000 

G  L  0  B  fi  L 

VEfiR  1  S  7  S . 

ESC 

0.0  01;  FROJCT 

1  .  000  D fi T fi 

1  .  0  0  0 

TLGTST  1.000 

FLTFM  1.S00 

SYSTEM 

1.000  PFROJ 

1  .  000  F  D  fi  T  fi 

1  .  0  0  0 

PTLGTS  1.0  0. 

FROGRFiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRfiFTING 

2? , 

31  . 

DESIGN- 

10  5. 

6 

ill. 

SYSTEMS 

1  S. 

0 

1  S. 

P  R  0  • J  N  6  N  T 

23 . 

-j 

110. 

DfiTfi 

:$  • 

4 

1  2. 

S  U  6  T  0  T  fi  L  ENG 

) 

1  S4 . 

1  0  0 

2  S  3 . 

MfiNUF fiCTUR I NG 

PRODUCTION 

0  . 

1  4  o  s 

, 

1  4  0  S  . 

FRCTOTVPE 

ss. 

0 

SS. 

TOOL-TEST  EG 

s . 

240 

• 

24S . 

SUBTOTfiUKFS 

'l 

ss. 

1  650 

• 

1  74 S . 

T  0  T  Pi  L  COST 

2S2 . 

1  74S 

• 

20  31  . 

fi  V  COST 

0  . 

35 

T  0  T  fi  L  fi  V  PRO  D 

C  0  S  T 

0  .  44 

WT  1.250 

VOL 

0.017  EC NS 

0.035  NEWST- 

1  .  0  0  0 

DESRPS  0.000 

LCURVE  0 .856 

ECNE 

0.136  NEWEL 

1.00  0 

DESRPE  0.400 

MECH/STRUCT 

WS  0 .750 

W  S  C  F 

44.  1  IS  MECID 

0.000  PRODS 

3 . 3 1  fi 

MCFLXS  5.520 

ELECTRONICS 

WE  0.500 

WECF 

34.602  CMPID 

0.000  PR DDE 

4 . 550 

MCFLXE  S.021 

FWR  15.000 

CMFNTS 

1  23. 

FWRFfiC 

0.512 

CMPEFF  27.624 

SCHEDULES 

ENMTHS  SB. 000 

ENMTHF 

IS. 000  ENMTHT 

25.000  ECMPLX 

1  .500 

FRNF  0.054 

PRMTHS  121.000 

PPMTHF 

15S.6S1  fiVER. 

PROD  FfiTE  PEP 

MONTH 

1 0  6.154 

COST  R fi  N G  E  S 

DEVELOPMENT 

F  P  0  D  U  C  T  1 0 

N 

T 0 T fi L  COST 

F  R  0  M 

2  3  S . 

14  16 

, 

1653, 

CENTER 

2S2 . 

i  749 

2  0  3  1  . 

TP, 

346. 

2243 

a 

2  5  S  S  . 

rifiHoo 

RF  MOD 

333  W H  F  fi  M 

D  <_•  fi  L 

RF  BD 

INFUT 

DfiTfi 

FRIGE  3  3  B 

23- OCT- 78  18:34 

QTV 

4  0  0  0  . 

F ROT OS 

4  0 . 0 

WT 

1.250  WOL 

0.01/  MODE  1. 

GTYSY 

S  4. 

INTEGE  i: 

1  .  soo 

INTEGS 

0.40  0  FiMULTU 

1  50.00 V.  fiMULTF  1  50.00  ’: 

MEChVSTRUCT 


WS  0.750 

MCFLXS  5.520 

PRODS 

0.000  NEW ST 

1  .  0  0  0 

DESRFS  2.000 

ELECTRONICS 

USE VOL  0.850 

MCFLXE  8.021 

FRCDE 

0.000  NEWEL 

1  .  0  0  0 

DES'RFE  0.40  0 

FUR  15.000 

CMFNTS  123. 

CNF  ID 

0.000  FWRFRC 

0  .  0  0  0 

CMPEFF  0.000 

ENGINEER  IMG 
ENMTHS  86.0 

ENMTHF  18.0 

ENMTHT 

25.0  ECMPLX 

1  .  50  0 

F  R  N  F  0  .  0  0  0 

PRODUCTION 
FRMTHS  121.0 

FRMTHF  0.0 

LOUR WE 

0.856  ECNE 

0  .  0  0  0 

ECNS  0.000 

G  L  O  6  fi  L 

V E  fi  R  1878. 

E  S  C  0  .  0  0 

PROJCT 

1  .  0  0  0  DfiTfi 

1  .  0  0  0 

TLGTST  1.000 

FLTFM  1.800 

SYSTEM  1.000 

FPROo 

1  .  0  0  0  F  D  fi  T  fi 

1  .  0  0  0 

FTL6TS  1.00 

FRGGRfiM  COST 

DEWELOFMENT 

FRODUCTIC 

N 

TOTfiL  COST 

ENGINEERING 

DRAFTING 

Cm  7  I 

31  . 

DESIGN 

10  5. 

6 

111. 

S  V  'STEMS 

1  8. 

o 

1  8. 

PRGU  MGMT 

C  "7 

110. 

DfiTfi 

b  ■ 

U 

i 

SUBTCTfiL ( ENG 

' 

1  84. 

1  0  0 

2  $  3  • 

Mfi  NUr  fi  C  T U  R I N G 

PRODUCT  ION 

0  . 

1  4  0  8 

. 

1  4  0  8  . 

FROTOTYFE 

88. 

0 

■ 

3  8 . 

TOOL-TEST  EG 

8 . 

240 

, 

24'- , 

SUBTCTfiL (NFS 

> 

8$ . 

1  650 

• 

1  ~US. 

TOTfiL  C  O  3  T 

ti  b  c  ■ 

1  748 

■ 

20  31  . 

fiUCGST 

0 . 35 

TGTfiL  fiW  FPOD 

COST 

0 . 44 

WT  1 . 250 

WOL  0.01 

7  EONS 

0.035  NEWST 

1  ,  0  0  0 

DESRFS  0.000 

LG UR WE  0.856 

ECNE 

0.13  6  N  E  W  E  L 

1  .  0  0  0 

DESRFE  0.400 

MECHVSTRUCT 

WS  0.750 

WSCF  44.11 

8  M  E  C  I  D 

L*  ■  U  0  0  F  R  C  O  S 

3.81  8 

MCFLXS  5.520 

ELECTRONICS 

WE  0.500 

WECF  34.60 

2  CNF  ID 

0.0  0  0  F RODE 

4 . 550 

MCFLXE  8.021 

FWR  ’5.000 

CMFNTS  123 

• 

FWRFfiC 

0.512 

CMFEFF  27.624 

SCHEDULES 

E  N  M  T  H  S  86. 0  0 0 

ENMTHF  18.000  ENMTHT 

25.000  ECMF'LX 

1.50  0 

FFNF  0.054 

FRMTHS  121.000 

F  R  M  T  H  F  158.68 

1  fiWER. 

FROD  FfiTE  PER 

MONTH 

1  f!  £  t  |  c.U 

COST  RfiNGES 

DEWELOFMENT 

FRODUCTIC 

N 

TOTfiL  C  O  6;  ’ 

FROM 

i  3  8 . 

14  16 

, 

■«  J  r  “7 

CENTER 

2  3  2  > 

1  74  8 

2  0  7  1  . 

T  r, 

346. 

22u3 

, 

3  j  $  9  . 

F-73 


1 0^^*062^56 
UNCLASSIFIED 

GENERAL  DYNAMICS  SAN  DIE80  CALIF  ELECTRONICS 
MULTIFUNCTION  MULTIBAND  AIRBORNE  RADIO  SYSTEM 
OCT  78 

R-78-055 

DIV  F/6 

MFBARS.(U) 

F33615-78-C-1S1 

ML 

17/2.1 

7 

§  t 

.  4:;«'3b6 

|  ■ 

1 

1 

H 

HU 

H 

HH 

n 

u 

a 

■ 

Mfi400  RF  MOD  334  UHFFK  DUfiL  RF  BD 


INPUT  DfiTfi 

FRICE  S3B  23-GCT-7S  IS: 

36 

QTY  2000.  FRCTCS 

20.0  WT 

1.250  UOL  0.017 

NODE 

1  . 

6TYSYS  2.  INTEGE 

O.SOO  INTEGS 

0.400  fiNULTD  150. 00S 

fiKULTP 

1  50.0  0  7. 

MECH/STRUCT 

WS  0.750  MCPLXS 

5.520  FRCDS 

0.000  NEWST  1.000 

DESRFS 

2.000 

ELECTRONICS 

USEUOL  0.S50  MCFLXE 

S. 021  FRCDE 

0.000  NEWEL  1.000 

DESRPE 

0.400 

FWR  15.000  CNFNTS 

123.  CNF I D 

0.000  FWRFfiC  0.000 

CMFEFF 

0.000 

ENGINEERING 

ENKTHS  96.0  ENNTHF 

1S.0  ENNTKT 

25.0  ECNFLX  1.500 

PRNF 

0.000 

FRCDUCT I  ON 

FRNTHS  121.0  FRKTHF 

0.0  LCURUE 

0.S62  ECNE  0.000 

ECNS 

l 

0.000 

GLGBfiL 

VEfiR  1978.  ESC 

0.0 OS  FRCJCT 

1.000  DfiTfi  1.000 

TL6TST 

1  .000 

FLTFK  1.S00  SYSTEM 

1  .  000  PPRGu 

1.000  FDfiTfi  1.000 

FTLGTS 

1  . 0  0 

PRGGRfiK  COST 

DEUELOFNENT 

PRODUCTION 

TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

29. 

•A 

e. . 

31  . 

DESIGN 

105. 

6. 

111. 

SYSTEMS 

19. 

0. 

19. 

FRGJ  MGMT 

19. 

51  . 

70. 

DfiTfi 

7. 

A 

c « 

10. 

SUBTOTfiL<ENG) 

1  SO  . 

61  , 

240. 

MfiNUFfiCTURING 

PRODUCT  I  ON 

0  . 

371  . 

871  . 

FROTOTYFE 

47. 

0  . 

47. 

TOOL-TEST  EG 

5. 

1  26 . 

1  31  . 

SU6TGTfiL<NFG> 

52. 

SSS. 

1050  . 

TGTfiL  COST 

<m  0  £  ■ 

1  05S. 

1 

290. 

fiUCOST  0 . 

44 

TOTfiL  fi'U  FRCD  COST 

0.53 

WT  1 . 250  UOL 

0.017  ECNS 

0.031  NEWST  1.000 

DESRFS 

0.000 

LCURUE  0.362 

ECNE 

0.119  NEWEL  1 .000 

DESRFE 

0.400 

MECH/STRUCT 

WS  0.750  WSCF 

44. IIS  NECID 

0.000  FRCDS  3. SIS 

NCFLXS 

5.520 

ELECTRONICS 

WE  0.500  WECF 

34.602  CNF I D 

0.000  PRODE  4.550 

MCFLXE 

8.021 

FWR  15.000  CKFNTS 

123. 

FWRFfiC  0.512 

CMFEFF 

27.624 

SCHEDULES 

ENMTHS  S6.000  ENNTHF 

19.000  ENNTHT 

25.000  ECNFLX  1 .500 

FRNF 

0.082 

FRNTHS  121.000  FRKTHF 

154.250  RUER'. 

FROD  RfiTE  FER  MONTH 

60.150 

CGST  RfiNGES 

DEUELOFNENT 

PRODUCTION 

TOTfiL 

COST 

FRON 

197. 

SSS. 

1055. 

CENTER 

1  058. 

1 

290  . 

TO 

2SH. 

1354. 

1  63S . 

F-74 


MR400  RF  M00335  HF  DUfiL  RF  BD 


INPUT  DfiTfi 

PRICE  S3B 

23-GCT- 

7S  ISs 

38 

GTY  £000. 

PRGTCS 

20.0 

WT 

1  .250 

iJGL 

0.017 

KCDE 

1  . 

ST VS VS  £. 

INTEGE 

0 .800 

INTEGS 

0 .400 

fiKULTD 

150.00* 

fiNULTP 

1  50.0055 

KEChVSTRUCT 

MS  0.750 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.S50 

MCPLXE 

S.  021 

PRODE 

0.000 

NEWEL 

1 .000 

DESRPE 

0.4  00 

PWR  15.000 

CKPNTS 

123. 

CMP  I D 

0.000 

PWRFfiC 

0.000 

CMPEFF 

0 .000 

ENGINEER I  NS 

ENKTKS  86.0 

ENKTHP 

19.0 

ENMTHT 

£5.0 

ECMPLX 

1.500 

PRNF 

0.000 

PRODUCTION 
PRKTNS  121.0 

PRKTHF 

0.0 

LCURUE 

0  .  S62 

ECNE 

0.000 

/ 

EC  NS 

0.000 

GLCBfiL 

YEfiR  197S. 

ESC 

0 . 0  0  •< 

FRGJCT 

1  .000 

DfiTfi 

1  .000 

TLGTST 

1.000 

FLTFK  1.S00 

SYSTEM 

1  .000 

PPROU 

1  .000 

FDfiTfi 

1  .000 

PTLGTS 

1.00 

PRGGRfiM  COST 

DEVELOPMENT 

PRGDUCTIGN 

TGTfiL 

COST 

ENGINEERING 

DRfiFTING 

29. 

&  • 

31  . 

DESIGN 

105. 

6. 

111. 

SYSTEMS 

19. 

0. 

19. 

FRGu  MGMT 

19. 

51  . 

70. 

DfiTfi 

7. 

£  * 

10. 

SUBTGTfiL<ENG) 

ISO. 

61  . 

240. 

MfiNUFRCTURING 

PRODUCTION 

0  . 

37 1  . 

871  . 

FRGTGTYFE 

47. 

0  . 

47. 

TOGL-TEST  EQ 

5. 

1  26 . 

131  . 

SUBTGTfiL<MFG> 

52. 

99S. 

1050. 

TGTfiL  COST 

232. 

1058. 

1  280 . 

fiUCGST  0. 

44 

TGTfiL  fiV  PRGD  COST 

0 . 53 

WT  1 .250  UGL 

0.017  ECNS 

0.031  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.862 

ECNE 

0.118  NEWEL  1.000 

DESRPE  0.400 

MEChVSTRUCT 

MS  0.750  WSCF 

44.118  MECID 

0.000  PRODS  3.818 

MCPLXS 

5.520 

ELECTRONICS 

WE  0.500  WECF 

34.602  CMPIG 

0.000  PRGDE  4.550 

MCPLXE 

S.  021 

PWR  15.000  CMFNTS 

123. 

FWRFfiC  0.512 

CKFEFF 

27.624 

SCHEDULES 

ENMTHS  86.000  ENMTHF 

19.000  ENMTHT 

25.000  ECMPLX  1.500 

PRNF 

0.0S2 

PRMTHS  121 .000  PRMTHF 

154.250  fiVER*. 

PRGD  RfiTE  PER  MONTH 

60.150 

CCST  RfiNGES 

DEVELOPMENT 

PRGDUCTIGN 

TGTfiL 

CGST 

FROM 

187. 

S5S . 

1055. 

CENTER 

1  OSS. 

1290. 

TG 

264. 

1354. 

1633. 

F-75 


Mfi400  RF  KGD336  L  DUfiL  RF  60 


INPUT  DfiTfi 

QTV  1000.  PROTGS  10.0  WT 

GTYSYS  1.  INTEQE  O.SOO  INTEQS 


PRICE  $36  23-GCT-78  1  St  HO 

1  .250  UCL  0.01?  MODE  1  . 

0.400  fiMULTD  150.00*  fiKULTP  150.00* 


NECHVSTRUCT 

MS  0.750  KCPLXS 

5.520  PRODS 

0.000  NEKST  1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUOL  0.S50  KCPLXE 

S. 021  FRODE 

0.000  NEKEL  1.000 

DESRPE 

0.400 

PMR  15.000  CNPNTS 

123.  CMP I D 

0.000  PKRFRC  '  0.000 

CMPEFF 

0.000 

ENGINEERING 

ENNTKS  96.0  ENNTHP 

19.0  ENKTKT 

25.0  ECMPLX  1.500 

PRNF 

0.000 

PRODUCTION 

FRMTHS  121.0  PRNTHF 

0.0  LCURUE 

0.S7S  ECNE  0.000 

ECNS 

0.000 

GLOBfiL 

YEfiR  1 9?S.  ESC 

0.00*  PRCJCT 

1 .000  DfiTfi  1 .000 

TLGTST 

1.000 

FLTFN  1.S00  SYSTEM 

1  .000  PPROd 

1.000  PDfiTfi  1.000 

PTLGTS 

1  .00 

FROGRfiM  COST 

DEUELCPKENT 

PRODUCTION 

TCTfiL 

CCST  \ 

ENGINEERING 

DRfiFTING 

29. 

£  • 

31  . 

DESIGN 

105. 

5. 

110. 

SYSTEMS 

19. 

0. 

19. 

FROd  KGMT 

IS. 

32. 

50 . 

DfiTfi 

7. 

/ft 

£  » 

8. 

SUBTGTfiKENG) 

17S. 

HO. 

218. 

KfiNUFfiCTURING  ] 

FRCDUCTIGN 

0  . 

5S3. 

5S3. 

PROTOTYPE 

25. 

0  . 

25. 

TOOL-TEST  EG 

3. 

59. 

62. 

$UBTCTfiL<KFG> 

2S . 

642. 

670. 

TCTfiL  CCST 

206. 

6S2. 

888. 

fiUCGST  0 

58 

TCTfiL  fiU  PROD  CCST 

0.68 

MT  1.250  UOL 

0.017  ECNS 

0 .028  NEMST  1 .000 

DESRPS 

0.000 

LCURUE  0.S7S 

ECNE 

0. 107  NEWEL  1.000 

DESRPE 

0.400 

MECH/STRUCT  ] 

MS  0.750  MSCF 

44. 1  IS  MECID 

0.000  PRODS  3.819 

MCFLXS 

5.5201 

ELECTRONICS 

ME  0.500  MECF 

34.602  CMPID 

0.000  PRODE  4.550 

KCFLXE 

8 . 0  2  if 

PMR  15.000  CMPNTS 

123. 

PKRFRC  0.512 

CMFEFF 

27 . 62V 

SCHEDULES  1 

ENNTKS  96.000  ENMTKP 

19.000  ENMTK1 

25.000  ECMPLX  1.500 

PRNF 

0.121 

PRMTKS  121.000  PRMTHF 

150.549  fiUER'. 

PROD  RfiTE  PER  MONTH 

33.841 

COST  RfiNGES 

DEUELCPKENT 

PRODUCTION 

TCTfiL 

CCST 

FROM 

175. 

554. 

729. 

CENTER 

206. 

6S2 . 

888. 

TO 

251  . 

870 . 

1121.  1 

P-76 


*lV  *  ■ 

- 


ARCHITECTURE  SIX 


F-77 


MR600  RF  M0012  L  PRERKF.  WIDE 


INPUT  DfiTfi 
QTY  3000. 
CTYSYS  3. 

KECH/STRUCT 
WS  0.700 

ELECTRONICS 
USEUOL  0.S50 
FWR  3.000 

ENGINEERING 
ENMTHS  102.0 

PRODUCTION 
FRNTHS  121.0 

GLGBfiL 

VEfiR  1978. 
FLTFN  1.800 


FRICE  836  4-GCT-78  13:18 


FROTCS 

INTEGE 

30.0 

0.800 

WT 

INTEGS 

1.500 

0.400 

MCPLXS 

5.520 

PRODS 

0.000 

MCPLXE 

CNFNTS 

8.0  20 
53. 

FRCDE 

CMFID 

0.000 

0.000 

ENMTHP 

13.0 

ENMTKT 

19.0 

FRKTHF 

0.0 

LCURUE 

0.858 

ESC 

SYSTEM 

0.00* 

1  .000 

FRCJCT 

PFROU 

1.000 

1  .000 

UOL 

0.009 

MODE 

1  . 

fiMULTD 

150.0QS 

RKULTP 

150.007. 

NEWST 

1.000 

DESRPS 

2.000 

NEWEL 

1.000 

DESRPE 

0.850 

PWRFRC 

0.000 

CMPEFF 

0.000 

ECMFLX 

1  .000 

PRNF 

0.000 

ECNE 

0.000 

ECNS 

0.000 

1 

DfiTfi 

1.000 

TLGTST 

1.000 

PDfiTfi 

1.000 

PTLGTS 

1.00 

WECF  - 


********** 

104.575  IS  fi6N0RNfiL*- CHECK  INFUTS 

********** 


FROGRRM  COST 

OEUELOPMENT 

PRODUCTION 

TOTRL  COST 

ENGINEERING 

DRfiFTING 

8. 

1  . 

10  . 

DESIGN 

30. 

A 

&  . 

32. 

SYSTEMS 

3. 

0. 

3. 

FRCU  MGMT 

8. 

87. 

105. 

DfiTfi 

a 

c  • 

5. 

7. 

SUBTGTfiL<EN6> 

52. 

105. 

157. 

MfiNUFRCTURING 

PRODUCTION 

0. 

1641  . 

1641  . 

PROTOTYPE 

81  . 

0  . 

81  . 

TOOL-TEST  EG 

6. 

235. 

242. 

SU6TGTRLCMFG) 

88 . 

1876. 

1864. 

TOTRL  COST 

140. 

1881  . 

2121. 

fiUCOST  0 . 

55 

TGTfiL  RU  PROD  COST 

0.66 

WT  1.500  UOL 

0.009 

ECNS 

0.033  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.858 

ECNE 

0.125  NEWEL  1 .000 

DESRFE  0.850 

MECH/STRUCT 

WS  0.700  WSCF 

77.778 

MECID 

0.000  PRODS  3.681 

MCFLXS  5.520 

ELECTRONICS 

WE  0.800  WECF 

104.575 

CMFID 

0.000  PRGCE******* 

MCPLXE  S. 020 

PWR  3.000  CMPNTS 

53. 

FWRFRC  0.856 

CMPEFF  -6.394 

SCHEDULES 

ENMTHS  102.000  ENMTHP 

13.000 

ENMTHT 

18.000  ECMPLK  1 .000 

PRNF  0.064 

FRMTHS  121.000  PRMTHF 

156.855 

RUER'i 

PROD  RRTE  FER  MONTH 

83.670 

COST  RfiNGES 

OEUELOPMENT 

PRODUCTION 

TCTfiL  COST 

FROM 

116. 

1595. 

1711. 

CENTER 

1  40  . 

1981 . 

2121  . 

TO 

176. 

2554. 

2730. 

F-78 


MR600  RF  MODI  3  UHF  PREfiMF 


INPUT  DfiTfi 

PRICE  S3B  4-0CT-7S  13: 

20 

CTV  1  00 0  .  FRGTCS 

10.0 

WT 

1.500  UOL  0.017 

MODE 

1  . 

QTVSVS  1.  INTEGE 

O.SOO 

INTE6S 

0.400  RMULTD  ISO. 007. 

fiMULTP 

150.007. 

MECK/STRUCT 

MS  1.100  MCFLXS 

5.520 

FRODS 

0.000  NEMST  J .000 

DESRFS 

2.000 

ELECTRONICS 

USEUGL  0.S50  MCPLXE 

8,075 

FRODE 

0.000  NEMEL  1.000 

DESRFE 

0.800 

FMR  3.500  CMFNTS 

17?. 

CMFID 

0.000  PMRFfiC  0.000 

CMFEFF 

0.000 

ENGINEERING 

EMMTHS  102.0  ENMTHP 

13.0 

ENMTHT 

1?.0  ECMFLX  1.000 

PRNF 

0.000 

l 

PRGOUCTIGN 

* 

PRKTKS  121.0  FRMTHF 

0  .0 

LCURUE 

0.S7S  ECNE  0.000 

ECNS 

0.000 

GLGBfiL 

YEfiR  1 S7S .  ESC 

0.0  0*1 

PROUCT 

1 .000  DfiTfi  1.000 

TL6TST 

1.000 

FLTFM  1.S00  SYSTEM 

1  .000 

PFRCJ 

1 .000  PDfiTfi  1.000 

FTLGTS 

1.00 

PRGGRfiM  COST 

DEUELCFKENT 

PRODUCTION 

TCTfiL 

COST 

ENGINEERING 

DRfiFTING 

?. 

1  . 

10  . 

DESIGN 

30. 

a 

£  B 

32. 

SYSTEMS 

3. 

0. 

3. 

FRGJ  MGMT 

5. 

28 . 

33. 

DfiTfi 

<•» 

c . 

1  . 

3. 

SUBTOTRL(ENG> 

4?. 

32. 

81  . 

MfiNUFfiCTURING 

FRGDUCTICN 

0  . 

540. 

540. 

FRGTGTYFE 

20  • 

0. 

20 . 

TGGL- TEST  EG 

a 

£  ■ 

42. 

44. 

SU6T0TfiL(MF6> 

«  A 
££  . 

582. 

604. 

TGTfiL  CGST 

71  . 

614. 

684. 

fiUCGST  0 

.54 

TGTfiL  fiU  FRGD  COST 

0.61 

MT  1.500  UCL 

0.017  ECMS 

0.028  NEMST  1 .000 

i  DESRFS 

;  o.ooo 

LCURUE  0.878 

ECNE 

0.106  NEMEL  1 .000 

DESRFE 

:  o.soo 

MECH/STRUCT 

MS  1.100  MSCF 

64.706  MECID 

0.000  FRODS  3.725 

MCFLXS 

5.520 

ELECTRONICS 

ME  0.400  WECF 

27.682  CMFID 

0.000  FRODE  4.747 

MCPLXE 

8.075 

FMR  3.500  CMFMTS 

17? 

i. 

FNRFfiC  1.745 

CMFEFF 

14.S30 

SCHEDULES 

EMMTHS  102.000  EMMTHF 

13.000  ENMTHT 

IS. 000  ECMFLX  1 .000 

PRNF 

0.124 

PRMTHS  121.000  FRMTHF 

1  50  .  SSS  fiUER'. 

PROD  RfiTE  FER  MONTH 

33.447 

COST  RfiNGES 

DEUELCFMEMT 

PRODUCTION 

TOTfiL 

COST 

FROM 

60. 

501  . 

561  . 

CENTER 

71  . 

614. 

684. 

TO 

87 . 

776. 

863. 

F-79 


MR60Q  RF  MOD  1 4  L  FRERNP  NARROW 


INPUT  OfiTfi 

PRICE  836  4-0CT-78  13 

:  22 

QTV  2000. 

PROTOS 

20.0 

MT 

1.500  VOL  0.017 

MODE 

1 . 

QTV3VS  2. 

INTESE 

O.SOO 

INTEGS 

0.400  RHULTD  150. 00?. 

RMULTP 

1  50.00X 

MECHVSTRCCT 

MS  0.600 

MCPLXS 

5.520 

PRODS 

0.000  NEMST  1 .000 

DESRPS 

2.000 

ELECTRONICS 
USEUOL  0.S50 

MCPLXE 

S.021 

FRODE 

0.000  NEWEL  1 .000 

DESRPE 

0.800 

PMR  3.500 

CMPNTS 

168. 

CMPID 

0.000  PKRFRC  0.000 

CMPEFF 

0.000 

ENGINEERING 
ENHTNS  102.0 

ENNTHP 

13.0 

ENNTHT 

19.0  ECNPLX  1.000 

FRNF 

,  0.000 

PRODUCTION 
PRNTNS  121.0 

PRMTHF 

0.0 

LCURUE 

0.S62  ECNE  0.000 

ECNS 

0.000 

GLG6RL 

YEAR  1 97$. 

ESC 

0.00?. 

PROJCT 

1 .000  DfiTfi  1 .000 

TLGTST 

1.000 

FLTFK  1.S00 

SYSTEM 

1.000 

PPRGU 

1 .000  PDRTfi  1.000 

PTLGTS 

1  .00 

PROGRAM  CCST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRfiFTING 

12. 

1  . 

13. 

DESIGN 

37. 

3. 

40. 

SYSTEMS 

4 . 

0. 

4. 

FRGJ  NGMT 

8. 

78. 

86 . 

ORTA 

c. . 

4. 

6. 

SUBTOTRL<ENG) 

62. 

86. 

148. 

MANUFACTURING 

PRODUCTION 

0  . 

1344. 

1344. 

PRCTGTYPE 

61  . 

0. 

61  . 

TOOL-TEST  EQ 

5. 

170. 

175. 

SUBTCTRL(NFG> 

66 . 

1514. 

1580. 

TGTRL  CCST 

1  £0  > 

1600  . 

1728. 

RUCCST 

0. 

6  7 

TOTAL  RV  PROD  CCST 

0.80 

WT  1.500 

VGL 

0.017  ECNS 

0.030  NEMST  1.000 

DESRPS  0.000 

LCURUE  0.S62 

ECNE 

0.116  NEMEL  1 .000 

DESRPE  0.800 

NECH/STRUCT 

MS  0,600 

ELECTRONICS 

MSCF 

35.2' 

94  MECID 

0.000  PRODS  3.875 

MCPLXS 

5.520 

ME  0.900 

MECF 

62.2 

84  CNPID 

0.000  PRCDE  4. 141 

MCPLXE 

8.021 

PMR  3.500 

CNPNTS 

168. 

PWRFRC  1.672 

CMPEFF 

-1.175 

SCHEDULES 

ENNTHS  102.000 

ENNTHP 

13.000  ENNTHT  19.000  ECNPLX  1.000 

FRNF 

0.082 

PRNTHS  121.000 

PRHTKF 

1  5H .  360  AVER1. 

PROD  RATE  PER  MONTH 

59.951 

CCST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

CCST 

FROM 

105. 

1260. 

1366. 

CENTER 

1  28 . 

1  600  . 

1728. 

TO 

164. 

2161 . 

^  ^ 

F-80 


MR600  RF  MG042  KF  RT 


INFUT 

DfiTfi 

GTY 

1  000  . 

GTYSYS 

1  . 

MECK/STRUCT 

WS 

11.500 

ELECTRONICS 

USEUGL 

0.600 

PWR 

110.000 

ENGINEERING 

ENMTHS 

102.0 

PRODUCTION 

FRMTHS 

121.0 

GLGBRL 

YERR 

1978. 

FLTFM 

1 .800 

FRICE  836  4-GCT-73  1 3 : 24 


FRCTOS 

INTEGE 

10.0 

0.800 

WT 

INTEGS 

12.000 

0.400 

UCL 

RMULTD 

0.087 

1  50.00?; 

MODE 

fiMULTF 

1  . 

150.00?; 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1  .000 

DESRFS 

2.000 

MCPLXE 

CMPNTS 

8.233 

152. 

FRODE 

CMPID 

0.000 

0.000 

NEWEL 

FWRFRC 

1.000 

0.000 

DESRPE 

CMPEFF 

0.300 

0.000 

ENMTHF 

13.0 

ENMTHT 

19.0 

ECMFLX 

1  .000 

PRNF 

0.000 

l 

FRNTHF 

0.0 

LCURUE 

0  .  S7S 

ECNE 

0.000 

ECNS 

0.000 

ESC 

SYSTEM 

0  .  0  0  7. 

1  .000 

PRGUCT 

PPRGU 

1  .000 

1  .000 

DfiTfi 

PDfiTfi 

1.000 

1  .000 

TLGTST 

FTLGTS 

1.000 

1.00 

FRGGRfiM  COST 
ENGINEERING 
DRRFTING 
DESIGN 
SYSTEMS 
FRGU  NGMT 
DfiTfi 

SU6TGTfiL<ENG> 

MANUFACTURING 
PRODUCTION 
FRCTCTVFE 
TOOL-TEST  EG 

SUBTOTfiL<NFG> 

TOTRL  COST 


DEUELCPMENT 

PRODUCTION 

TCTfiL  COST 

33. 

3. 

35. 

105. 

8. 

113. 

1  1  . 

0. 

1  1  . 

15. 

71  . 

86. 

5. 

3. 

9. 

170  . 

84. 

255. 

0  . 

1340  . 

1340. 

60  . 

0. 

60. 

6. 

54. 

60  . 

66. 

1395. 

1461  . 

236. 

1479. 

1716. 

fiUCGST 

WT  12.000  UGL 
LCURUE  0 .878 


1  . 34 

0.087  ECNS 
ECNE 


TOTRL  fiU  PROD  COST  1 .48 

0.02?  NEWST  1.000  DESRFS  0.231 

0.117  NEWEL  1.000  DESRPE  0.300 


NECH/STRUCT 

WS  1 1 .500  WSCF  132.184  NEC  ID 

ELECTRONICS 

WE  0.500  WECF  9.579  CNF1D 

PWR  110.000  CNPNTS  152. 


0.000  PRODS#****#*  HCPLXS  5.520 

0.000  FROOE*******  HCPLKE  8.233 
PWRFRC  0.155  CNFEFF  54.152 


SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000 

ENMTHT 

19.000  ECMFLX  1 .000 

PRNF  0.1 

FRMTHS  121.000 

FRNTHF 

1  5  3 ;  0  2  S 

fi  U  E  R  i 

FRCD  RRTE  PER  MONTH 

•i  1  .  c 

COST  RfiNGES 

DEUELDFMENT 

PRODUCTION 

TCTfiL  COST 

FROM 

201  . 

1215. 

1417. 

CENTER 

236. 

1479. 

1716. 

TO 

286. 

1  862 . 

2148. 

F-81 

9.\ 

> 

- 

-  - 

— 

-  ->■«  -  — .  V.  KA  "1 

MR600  RF  MGD61 

UHF  L 

MULTI 

INPUT  DfiTfi 

GTY  2000. 

GTYSYS  2. 

PROTGS 

INTEGE 

20.0 

O.SOO 

UT 

INTE6S 

PRICE  S3B 
3.000  UGL 
0.400  fiMULTD 

4-GCT-7S  13: 

0.052  MODE 
150.00*  RMULTP 

26 

1  . 

150.00* 

NECH/STRUCT 

WS  2.S00 

MCPLXS 

5.520 

FRGDS 

0.000 

NEWST 

1.000  DESRPS 

2.000 

ELECTRONICS 
USEUGL  O.SOO 
PWR  0.010 

MCFLXE 

CNFNTS 

' 8.21 1 
220  . 

PRGDE 
CMP  ID 

0.000 

0.000 

NEWEL 

PWRFRC 

1.000  DESRPE 
0.000  CMPEFF 

0.600 

0.000 

ENGINEERING 
ENNTNS  95.0 

ENKTHF 

20.0 

ENMTHT 

26.0 

ECMPLX 

1  .  500  PRNF 

0.000 

PRODUCTION 
FRNTHS  121.0 

PRNTHF 

0.0 

LCURUE 

0 . 862 

ECNE 

0.000  ECNS 

,  0.000 

GLGBfiL 

YEfiR  1 97S. 

PLTFM  1.S00 

ESC 

SYSTEM 

0.00* 

1.000 

PRO JCT 
FFRGJ 

1.000 

1.000 

DfiTfi 

PDfiTfi 

1.000  TLGTST 
1.000  PTLGTS 

1.000 

1  .00 

********** 

WECF*  4.308  IS  fiBNGRMfiL'-CHECK  INPUTS 

********** 


PROGRAM  COST 

OEUELGFMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRfiFTING 

^  a 

C  £  • 

1  . 

23. 

DESIGN 

80 . 

3. 

83. 

SYSTEMS 

1  4 . 

0. 

14. 

FRGo  MGMT 

15. 

42. 

57. 

DfiTfi 

5. 

c  • 

7. 

SUBTGTfiL(ENG) 

137. 

H6. 

185. 

MfiNUFfiCTURING 

PRGDUCTIGN 

0  . 

751  . 

751  . 

PRGTGTYFE 

47. 

0. 

47. 

TGGL- TEST  EG 

5. 

72. 

77. 

SUBTGTfiL(MFG) 

53. 

823. 

876. 

TOTfiL  CGST 

189. 

872. 

1061  . 

RUCOST 

0 

.  3S 

TOTfiL  fiU  PROD  COST 

0.44 

WT  3.000 

UGL 

0.052  ECNS 

0.033  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.862 

ECNE 

0.131  NEWEL  1.000 

DESRPE  0.600 

MECH/STRUCT 

MS  2.800 

WSCF 

53. S*+6  MECID 

0.000  PRODS  3.770 

MCFLXS  5.520 

ELECTRONICS 

WE  0.200 

WECF 

4.808  CMPID 

0.000  PRGDE******* 

HCPIXE  8.211 

PWR  0.010 

CMPNTS 

220  . 

PWRFRC****** 

CMPEFF" 46';  235 

SCHEDULES 

ENMTHS  95.000 

ENMTHF 

20.000  ENMTHT 

26.000  ECMPLK  1 .500 

PRNF  0.080 

PRMTHS  121.000 

PRMTHF 

156.009  fiUERc. 

FRGD  RfiTE  PER  MGNTH 

57.1 37 

CGST  RfiNGES 

DEUELGPMENT 

.PRODUCTION 

TOTfiL  COST 

FRGM 

160. 

709. 

869. 

CENTER 

189. 

S72. 

10  61. 

TG 

235. 

F-S2 

1124. 

1  359. 

Mfi60O  RF  MGD62  Uh'F  L  DIPL 


INPUT  DfiTfi 

» 

PRICE  S3B 

4--GCT- 

78  13: 

28 

GTY  2000. 

PRGTGS 

20.0 

WT 

1.000 

UGL 

0  .  00S 

NODE 

1  . 

QTYSVS  2. 

INTEGE 

0  .  SOO 

INTEGS 

0  .*+00 

fiNULTD 

1  50.0  0  5; 

fiMULTP 

1  50.0  0  5; 

MECH/STRUCT 

MS  0.900 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1  .  000 

DESRFS 

2.000 

ELECTRONICS 

USEUGL  0.S00 

MCFLXE 

S.  21  1 

PRGDE 

0.000 

NEWEL 

1  .000 

DESRPE 

0.20  0 

PWR  0.010 

CMPNTS 

20. 

CMFID 

0.000 

PWRFfiC 

0.000 

CMPEFF 

0.000 

ENGINEERING 

ENNTHS  102.0 

ENNTHP 

13.0 

ENNTHT 

1S.0 

ECMFLX 

1  .000 

PRNF 

0.000 

PRGGUCT IGN 

FRMTHS  121.0 

PRMTHF 

0 . 0 

LCURUE 

0.862 

ECNE 

0.000 

ECNS 

0.00Q 

GLGBfiL 

YEfiR  1 978. 

ESC 

0  .  0  0  5; 

FRGJCT 

1..  OOO 

DfiTfi 

1.000 

TLGTST 

1.000 

FLTFN  1.S00 

SYSTEM 

1.000 

FPRGU 

1  .  0  00  PDfiTfi 

***#**#### 

1.000 

PTLGTS 

1.00 

WECF-  13.8 

SS  IS  fiBNGRMfiL1 

LCHECK 

INPUTS 

***###*##* 


FRGGRfiM  COST 

DEUELGPMENT 

PRODUCTION  TOTfiL 

COST 

ENGINEERING 

DRfiFTING 

1  4 . 

1  . 

15. 

DESIGN 

44 . 

4. 

47. 

SYSTEMS 

5. 

0  . 

5. 

FRGU  M6MT 

6 . 

23. 

2S. 

DfiTfi 

2 . 

1  . 

3. 

SUBTGTfiL<ENG) 

70  . 

29. 

99. 

MfiNUFfiCTURING 

PRCDUCTIGN 

0  . 

353. 

353. 

PRGTGTYPE 

17. 

0. 

17. 

TGGL-TEST  EG 

£  • 

79. 

SO. 

SUBTOTfiL(MFG) 

19. 

432. 

451  . 

TOTfiL  CGST 

89. 

461  . 

549. 

fiUCGST 

0. 

18 

TOTfiL  fiU  FRGD  COST 

0 . 23 

WT  1.000  UGL 

0 .009 

ECNS 

0.031  NEWST  1 .000  DESRPS 

0.000 

LCURUE  0 . 862 

ECNE 

0.124  NEWEL  1 .000  DESRPE 

0.200 

MECH/STRUCT 

WS  O.SOO 

WSCF 

100.000 

MECID 

0.000  FRGDS  3.621  MCFLXS 

5.520 

ELECTRONICS 

WE  0.100 

WECF 

13.SS9 

CMFID 

0.000  PRGDE###*#**  MCPLXE 

8.21  1 

FWR  0.010 

CMPNTS 

20. 

PWRFfiCCO .  352  CMPEFF1- 

50. 171 

SCHEDULES 

ENNTHS  102.000 

ENNTHP 

13.000 

ENNTHT 

19.000  ECMFLX  1.000  PRNF 

0.080 

PRMTHS  121.000 

FRMTHF 

155";  147 

SUERS 

FRGD  RfiTE  PER  MGNTH 

5S.570 

CGST  RfiNQES 

DEUELGPMENT 

PRODUCTION  TOTfiL 

CGST 

FROM 

75. 

378. 

453. 

CENTER 

89. 

461  . 

549. 

TG 

tos. 

591  . 

70  0. 

MR600  1 1ST  TEST 


. 

irffe."43«^W  r'-r  -  v 


INPUT  GATA 

FRICE  S3B  4-QCT- 

7  8  13: 

30 

QTY  1000. 

PRCTOS 

10.0 

IWT 

1.1  4-3 

I  VOL  0.0  35 

MODE 

5. 

QTVSY3  1 • 

INTEGE 

0.000 

INTEGS 

0.000 

AMULTD  150.0  OK 

AMULTF 

150.0  OK 

MECK/STRUCT 

IUS  0.520 

MCFLXS 

5.075 

PRODS 

0.000 

NEWST  0.300 

DESRFS 

0.000 

ELECTRONICS 
I-UVOL  0.513 

MCFLXE 

7 . 4-32 

FRODE 

0.000 

NEWEL  0.500 

DESRPE 

0.000 

FWR  0.000 

CMPNTS 

0  . 

CMFID 

0.000 

FWRFRC  0.000 

CMPEFF 

0.000 

ENGINEERING 
ENMTh'S  10  2.0 

ENMTHF 

13.0 

ENMTHT 

1-5.0 

ECMPLX  0.000 

PRNF 

0.000 

PRODUCTION 
FRMTHS  121.0 

PRMTHF 

0.0 

LCURVE 

0.000 

ECNE  0.000 

ECNS 

0.000 

GLGBAL 

YEfiR  1973. 

ESC 

0.00  K 

PROUCT 

1.00  0 

DATA  1.000 

TLGTST 

1.000 

FLTFN  1.300 

SYSTEM 

1.000 

PPRGu 

1  .000 

PDATA  1.000 

FTLGTS 

1.00 

PRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRfiFTING 

15. 

17. 

DESIGN 

50. 

6 . 

56. 

SYSTEMS 

7. 

0  . 

7. 

FROJ  MGMT 

•  ■ 

25. 

32. 

DATA 

£  • 

1  . 

4. 

SUBTOTfiL<  ENG) 

32. 

33. 

1  15. 

MANUFACTURING 

PRODUCTION 

0  . 

47 1  . 

471  . 

PROTOTYPE 

16. 

0. 

16. 

TOOL-TEST  EQ 

A 

£  . 

31  . 

33. 

SUBTOTRL(MFG) 

IS. 

502. 

520  . 

TOTAL  COST 

100. 

536. 

635. 

COST  RANGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

FROM 

32 . 

422. 

504. 

CENTER 

100. 

536. 

635. 

TO 

127. 

729. 

357. 

Mfi60 0  RF  MODI  1  UHF  UHF  PREfiMF 


1MFUT  DfiTfi 

PRICE  S3B  H-0CT-7S  12: 

30 

QTV  3000.  FROTOS 

30.0  WT 

2.000  UOL  0.017 

MODE 

1 . 

6TVSVS  3.  INTE6E 

O.SOO  INTE6S 

0.H0  0  fiMULTD  1  50.0  0  7. 

fiMULTP 

150.00^ 

MECH/STRUCT 

WS  1.000  MCFLXS 

5.520  FRODS 

0.000  NEWST  1.000 

DESRFS 

2.000 

ELECTRONICS 

USEUGL  0.S50  MCFLXE 

8.075  FRODE 

0.000  NEWEL  1.000 

DESRFE 

0.20  0 

FWR  3.500  CMFNTS 

1 5H .  CMP  ID 

0.000  FWRFfiC  0.000 

CMFEFF 

0.000 

ENGINEER  I MS 

ENMTHS  102.0  ENMTHF 

13.0  ENMTHT 

19.0  ECMPLX  1.000 

FRNF 

0.000 

PRODUCT  I  ON 

FRMTHS  121.0  PRHTHF 

0.0  LCURUE 

0.85S  ECNE  0.000 

ECNS 

0  .  0  0  0 

QLOBfiL 

VEfiR  1  ST'S .  ESC 

0.00^  FRO.JCT 

1.000  DfiTfi  1.000 

TLGTST 

1.000 

FLTFM  1 .800  SYSTEM 

1.  00  0  FPRO-J 

1.000  FDfiTfi  1.000 

FTLGTS 

1.00, 

RRGGRfiM  COST 

DEUELCFMENT 

PRODUCTION 

TCTfiL 

COST 

ENGINEER INS 

DRAFTING 

HI  . 

5. 

H6 . 

DESIGN 

131  . 

13. 

1  HH . 

SYSTEMS 

1  H. 

0  . 

1  H . 

PRG.j  MGMT 

21  . 

1  2  S . 

1  HS. 

DfiTfi 

7 

(  a 

6 . 

13. 

SUBTDTfiL(ENG) 

21  H. 

152. 

366 . 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

210  2. 

.«s 

10  2. 

PROTOTYPE 

1  OH. 

0  . 

1  OH. 

TOOL-TEST  EQ 

r. 

'J  • 

236 . 

295 . 

SUBTOTfiL(HFQ) 

112. 

2389. 

50  1  . 

TCTfiL  COST 

'J  &  D  a 

25H0  . 

S66 . 

fiUCCST  0 . 

70 

TCTfiL  fiU  FROD  COST 

0  .  $5 

WT  2.000  UOL 

0.017  ECNS 

0.033  NEWST  1.000 

DESRFS 

0.000 

LCURUE  0.S55 

ECNE 

0.1 2S  NEWEL  1.000 

DESRFE 

0.200 

MECH/STRUCT 

WS  1.000  WSCF 

5S.S2H  MECID 

0.000  FRODS  3.7HS 

MCFLXS 

5.520 

ELECTRONICS 

WE  1.000  WECF 

69.204  CMP  ID 

0.000  FRODE  H.OSS 

MCFLXE 

S.  0  75 

FWR  3.500  CMPNTS 

15H. 

FWRFfiC  1.57S 

CMFEFF 

-H.  125 

SCHEDULES 

ENMTHS  102.000  ENMTHP 

13.000  ENMTHT 

IS. 000  ECMFLX  1.000 

FRNF 

0  .  0  6  H 

FRMTHS  121.000  FRMTHF 

157.H52  fiUER. 

FROD  RfiTE  FER  MONTH 

32.301 

COST  RfiNGES 

DEUELCFMENT 

PRODUCTION 

TCTfiL 

COST 

FROM 

271  . 

1  990  . 

c 

261. 

CENTER 

326. 

25H0  . 

c 

S66 . 

TO 

H  1  5 . 

3H6S. 

*? 

332. 

F-85 


Mfi60 0  RF  MGD21  MU6D  DOWN  CONU 
INPUT  DfiTfi 


GTV  17000. 

PRGTGS 

170.0 

WT 

GTYSYS  17. 

INTEGE 

0.80  0 

INTEGS 

KECK/STRUCT 

WS  1.000 

MCFLXS 

5.520 

FRGDS 

ELECTRONICS 

USEUGL  0.S50 

MCPLXE 

8.075 

FRGDE 

FWR  5.000 

CMPNTS 

141  . 

CMPID 

ENGINEERING 

ENMTHS  102.0 

ENMTHF 

13.0 

ENMTHT 

PRODUCTION 

FRMTHS  121.0 

FRMTHF 

0.0 

LCURUE 

GLGBfiL 

YEfiR  1878. 

ESC 

0.005; 

PRO JCT 

FLTFM  1.800 

SYSTEM 

1.000 

FPRGu 

FRGGRfiM  CGST 

DEUELGFMENT 

ENGINEERING 

DRfiFTING 

50. 

DESIGN 

158. 

SYSTEMS 

17. 

PRG'J  MGMT 

58. 

DfiTfi 

15. 

SUBTOTfiL  <ENG ) 

<•  77  i 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

FRGTGTYFE 

715. 

TOOL- TEST  EG 

52. 

SUBTGTfiL(MFG) 

768. 

TOTfiL  CGST 

1  067. 

FRIGE  836  4-GCT-73  12:32 

2.500  UGL  0.026  MODE  1  . 

0.400  fiMULTD  t5O.O05:  fiKULTP  1  50.005; 


0.000 

NEWST 

1  .000 

DESRFS 

2.000 

0.000 

NEWEL 

1  .000 

DESRFE 

0.200 

0.000 

PWRFfiC 

0.000 

CMPEFF 

0.000 

18.0 

ECMFLX 

1  .000 

FRNF 

0.000 

0  .  834 

ECNE 

0.000 

1 

ECNS 

0  . 000 

1.000 

DfiTfi 

'  1.000 

TLGTST 

1.000 

1.000 

PDfiTfi 

1.000 

FTLGTS 

1.00 

PRODUCTION 

TOTfiL  COST 

8 . 

58. 

21  . 

ISO. 

0. 

17. 

677. 

735. 

31  . 

46. 

737. 

1036. 

8231  . 

8231  . 

0  . 

715. 

3220  . 

•7  •*>  7  *+ 

/  « 

11451. 

1 2218. 

12187. 

13254. 

fiUCGST 

WT  2.500  UGL 

LCURUE  0.S34 


0.48 

0.026  ECUS 
ECh'E 


TGTfiL  RU  FROG  COST  0.72 

0.043  NEWST  1.000  DESRFS  0.000 
0.171  NEWEL  1.000  DESRFE  0.200 


MECH/STRUCT 

WS  1 .000  WSCF  38.462  MECID 

ELECTRONICS 

WE  1.500  WECF  67.873  CUPID 

FWR  5.0  00  CMFNTS  141. 


0.000  FRGDS  3.853  MCFLXS  5.520 

0.000  FRGDE  4.112  MCFLXE  8.075 

PWRFfiC  1.171  CMPEFF  -7.883 


SCHEDULES 

ENMTHS  '02.000  ENMTHF  13.000  ENMTHT  18.000  ECMFLX  1.000  FRNF  0.023 
PRMTHS  121.000  PRMTKF  172.311  fiUER*  FRCD  RfiTE  PER  MONTH  331.312 


COST  RfiNGES 
FROM 
CENTER 
TO 


DEUELDFMENT 
865. 
1  0  67. 
1385. 


PRODUCTION 

8387. 

12187. 

16864. 


TGTfiL  COST 
1 0252. 

1 3254. 
1 8358. 


F-86 


MR600  RF  MGD31  MU6D  EX 


INFUT  DfiTfi 

QTY  3000.  FROTGS  30.0  WT 

6TYSYS  3.  INTEGE  0.800  INTE6S 


FRICE  83B  4-GCT-78  1  £ : 33 

2.000  UGL  0.026  MODE  1  . 

Q.400  fiMULTD  150.00X  fiMULTP  150.00V. 


KECH/STRUCT 


WS  1.000 

MCFLXS 

5.520 

FRGDS 

0.000 

NEWST 

1.000 

DESRPS 

2.000 

ELECTRONICS 

USEUGL  0.S50 

MCFLXE 

8.075 

FRGDE 

0.000 

NEWEL 

1  .000 

DESRFE 

0.200 

FWR  4.500 

CMFNTS 

157. 

CNF  ID 

0.000 

FWRFRC 

0.000 

CMFEFF 

0.000 

ENGINEERING 

ENNTNS  102.0 

ENNTHF 

13.0 

ENNTHT 

19.0 

ECNPLX 

1  .000 

FRNF 

0.000 

» 

FRGDUCTIGN 

FRMTHS  121.0 

FRNTHF 

0.0 

LCURUE 

0.85S 

ECNE 

0.000 

ECNS 

0.000 

GLOBAL 

YEAR  1?7S. 

ESC 

0  .  0  0  % 

PRGUCT 

1.000 

DfiTfi 

1.000 

TLGTST 

1  .000 

FLTFN  1.S00 

SYSTEM 

1  .000 

FPRGG 

1  .000 

FDfiTfi 

1  .000 

FTLGTS 

1.00- 

FRGGRfiK  COST 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  CGST 

ENGINEERING 

DRAFTING 

3S . 

4. 

43. 

DESIGN 

123. 

13. 

136. 

SYSTEMS 

13. 

0  . 

13. 

FRGJ  MGMT 

20. 

127. 

147. 

DfiTfi 

7. 

6. 

12. 

SUBTGTRL(ENG) 

20  1  . 

150. 

351  . 

MfiNUFfiCTUR I NG 

FRGDUCTIGN 

0  . 

2102. 

2102. 

FRGTGTYFE 

104. 

0. 

104. 

TOGL-TEST  EG 

S. 

285. 

2?  3. 

SUBTGTfiL(MFG) 

1  12. 

2387. 

24??. 

TGTfiL  CGST 

313. 

2537. 

2850. 

fiUCGST 

0. 

■’0 

TGTfiL  fiU  FRGD  CGST 

0.85 

WT  2.000  UGL 

0.026  ECNS 

0 .033  NEWST  1.000 

DESRFS  0.000 

LCURUE  0.S5S 

ECNE 

0.128  NEWEL  1 .000 

DESRFE  0.200 

NECH/STRUCT 

WS  1.000 

WSCF 

3S.462  MECID 

0.000  FRGDS  3.853 

MCFLXS  5.520 

ELECTRONICS 

WE  1.000 

WECF 

45.24?  CMFID 

0.000  FRGDE  4.3S8 

MCFLXE  8.075 

FWR  4.500 

CMPNTS 

157. 

FWRFRC  1.351 

CMFEFF  -0.677 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENNTHT 

19.000  ECMFLX  1.000 

FRNF  0.064 

FRMTHS  121  .000 

FF.MTHF 

1571452  fiUER* 

FRGD  RfiTE  FER  MONTH 

82.301 

CGST  RfiNGES 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL  CGST 

FROM 

263. 

2023. 

2286. 

CENTER 

313. 

2537. 

2850. 

TO 

3S? . 

3326. 

3715. 

F-87 


.  . ..  - 

-  -  —  -  * 

ru  ■  . 

Mfi600  RF  KGD41 

VHF  UKF 

FWR  fiKP 

IRFUT  DfiTfi 

QTY  2000. 

QTYSYS  2. 

FRGTGS 

IRTEGE 

20.0 

0 . 800 

WT 

INTEGS 

FRICE  S3B 
5.000  VOL 
0.400  fiMULTD 

4-GCT-78  12: 

0.069  MODE 

1  50.00*/.  fiMULTP 

MECH/STRUCT 

WS  4.000 

MCFLXS 

5.520 

FRGDS 

0.000 

NEWST 

1.000 

DESRFS 

ELECTRONICS 
USEUGL  0.600 
FWR  25.000 

MCPLXE 

CMFRTS 

8.231 

223. 

FRGDE 

CMFID 

0.000 

0.000 

NEWEL 

PWRFfiC 

1  .000 
0.000 

DESRFE 

CMFEFF 

ENGINEERING 
ERMTHS  102.0 

ENMTHF 

13,0 

ENMTHT 

19.0 

ECMFLX 

1  .000 

FRRF 

l 

FRGDUCTIGR 
PRMTHS  121.0 

FRMTHF 

0.0 

LCURVE 

0.862 

ECRE 

0.000 

ECNS 

GLGBfiL 

YEAR  1978, 

FLTFM  1.S00 

ESC 

SYSTEM 

0.0  0 
1.000 

PROJCT 

FFRGU 

1.000 

1.000 

DfiTfi 

FDfiTfi 

1.000 

1.000 

TLGTST 

FTLGTS 

0.100 

0.000 


0.000 

0.000 


1.000 

1.00 


FRGGRfiM  CGST 
ENGINEERING 
DRfiFTIRG 
DESIGN 
SYSTEMS 
FRGJ  MGMT 
DfiTfi 

SUBTGTfiL<ER6> 

MfiRUFfiCTURIRG 
FRGDUCTIGR 
FRGTOTVFE 
TOOL-TEST  EG 
SU6TGTfiL<MFG> 

TOTfiL  CGST 

fiUCGST  t  • 

WT  5.000  UOL 

LCURUE  0.S62 

RECh'/STRUCT 
WS  H .  0  0  0  KSCF 

ELECTRONICS 
WE  1.000  WECF 

FWR  25.000  CMFNTS 


DEVELOPMENT 


FRGDUCTIGR 


TGTfiL  CGST 


0.06?  ECNS 
ECRE 


2111. 

0. 

1  ss . 
22??. 

2446. 

TGTfiL  fiU  FRGD  CGST 
0.032  NEKST  1  . 

0.12?  NEWEL  1  . 


2111. 

??. 

1  96 . 
2406. 

2S15. 

ST  1.22 

1 .000  DESRFS  0.000 
1 .000  DESRFE  0.100 


57.971  MECID  0.000  FRGDS  3.752  MCFLXS  5.520 


24.155  CMP  ID 

C  im  3  • 


0.000  FRGDE  4.945  MCFLXE  8.231 
PMRFfiS  0.542  CMFEFF  23.403 


ERMTHSL102.000  ENMTHF  13.000  ENKTKT1 9.000  ECMFLK  1.000  FRRF  0.07? 
PRMTHS  1  21  .  000  FRMTHF  156.527  fiUER*.  PROD  RfiTE  PER  MORTh  56.c?6 

CGST  RfiRGES  OEVELGFMENT  FRGDUCTIGR  TGTfiL  COST 

FROM  314.  1994.  ^OS. 

CENTER  368.  i44b.  cS^IS. 

m  444.  30  77.  .j5i1. 


CGST  RfiRGES 
FROM 
CENTER 
TG 


DEVELOPMENT 

314. 

368. 

444. 


F-88 


.  ■sr  .l- 


Mfi600  RF  MGD43  L  PWR  fiMP  . 


INPUT  DfiTfi 

GTV  1000. 

FRGTGS 

10.0 

WT 

PRICE  83B 

11.000  UGL 

4-GCT-; 

0.087 

7  S  12: 

MODE 

37 

1  . 

6TVSVS  1. 

INTEGE 

0 . 800 

INTEGS 

0.400 

RMULTD 

150.00* 

fiMULTP 

1  50.007. 

NECH/STRUCT 

WS  9.500 

MCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1  .000 

DESRPS 

2.000 

ELECTRGN'ICS 
USEUGL  0.500 

MCFLXE 

S.  177 

FRGDE 

0.000 

NEWEL 

1  .000 

DESRPE 

0  .  100 

PWR  100.000 

CNPNTS 

235. 

CNF  ID 

0.000 

FWRFRC 

0 .000 

CMFEFF 

0.000 

ENGINEERING 

ENNTHS  95.0 

ENMTHP 

20.0 

ENMTHT 

28.0 

ECMPLX 

1  .500 

PRNF 

0.000 

FRGDUCTIGN 
PRKTHS  121.0 

PRKTKF 

0.0 

LCURUE 

0 .878 

ECNE 

0.000 

ECNS 

0.000 

GLGBfiL 

YERR  1978. 

ESC 

0 . 0  0  £ 

PRCuCT 

1  .000 

DfiTfi 

1.000 

TLGTST 

1  .000 

FLTFN  1.800 

SYSTEM 

1.000 

PFRGJ 

1.000 

PDfiTfi 

1.000 

FTLGTS 

1  .00 

********** 

WSCF  =  109.195  IS  fiSNGRNfiL'-CHECK  INPUTS 

********** 


FFGGRfiM  CGST 

DEUELGPKENT 

FRGDUCTIGN 

TGTfiL  CGST 

ENGINEERING 

DRfiFTING 

101  . 

6. 

107. 

DESIGN 

365. 

20. 

386. 

SYSTEMS 

65 . 

0  . 

65. 

FRGu  MGMT 

61  . 

1  13. 

174. 

DfiTfi 

23. 

5. 

29. 

SUBTGTfiL(ENG) 

615. 

1  45. 

760  . 

MfiNUFfiCTURI NG 

FRGDUCTIGN 

0  . 

2155. 

2155. 

FRGTOTYPE 

1  04. 

0  . 

104. 

TGGL- TEST  EG 

12. 

95. 

107. 

SUBTGTfiL (MF6 ) 

1  16. 

2250. 

2366. 

TGTfiL  CGST 

731  . 

2394. 

3126. 

fiUCGST  2. 

15 

TGTfiL  fiU  PROD  CGST 

2.39 

WT  11.000  UGL 

0.087  ECNS 

0.030  NEWST  1.000 

DESRFS  0.206 

LCURUE  0.S7S 

ECNE 

0.119  NEWEL  1 .000 

DESRPE  0.100 

MECK/STRUCT 

WS  9.500  WSCF 

109. 195  MECID 

0.000  PRODS******* 

MCPLXS  5.520 

ELECTRGN'ICS 

WE  1.500  WECF 

34.483  CMP  ID 

0.000  FRGDE  4.641 

MCFLXE  8.177 

PWR  100.000  CMPNTS 

235. 

FWRFRC  0.222 

CMFEFF  34.367 

SCHEDULES 

ENMTHS  S5.000  ENMTHF 

20.000  ENMTHT 

26.000  ECMPLX  1 .500 

FRNF  0.122 

PRMTHS  1  21.000  PRMTFiF 

152.745  SUERS 

PRGD  RfiTE  PER  MONTH 

31.501 

CGST  RfiNGES 

DEUELDPMENT 

FRGDUCTIGN 

TGTfiL  CGST 

FRGM 

626. 

1946. 

2572. 

CENTER 

731  . 

2394. 

3126. 

TG 

881  . 

3036. 

3917. 

F-89 


MR600  1 1ST  TEST 


INPUT  DfiTfi 

GTY  1000. 

GTVSYS  1  . 

PROTCS 

INTEGE 

10.0 

0.000 

IWT 

INTEGS 

FRICE  S3B 
4.744  IUGL 
0.000  RKULTD 

4- OCT- 78  12: 

0.060  MODE 
150.00*  AMULTP 

39 

5. 

150.00* 

MECR/STRUCT 

IMS  0.903 

MCPLXS 

5.264 

PRODS 

0.000 

NEKST 

0.300 

DESRPS 

0.000 

l 

ELECTRONICS 
I-UUGL  0.999 
FKR  0.000 

MCFLXE 

CMPNTS 

7.57S 

0. 

PRGDE 
CMP  I D 

0.000 

0.000 

NEWEL 

PWRFRC 

0.500 

0.000 

DESRPE 

CMPEFF 

0.000 

0.000 

ENGINEERING 
ENMTHS  102.0 

ENNTKP 

13.0 

ENMTHT 

19.0 

ECMPLX 

0.000 

FRNF 

0.0  00. 

PRODUCTION 
PRKTHS  121.0 

FRMTHF 

0.0 

LCURUE 

0.000 

ECNE 

0.000 

ECNS 

0.000 

GLOBRL 

VERR  1 97S. 

FLTFN  1.S00 

ESC 

SYSTEM 

0 . 00* 

1  .000 

PRGUCT 

PPRGu 

1.000 
1  .000 

DATA 

PDfiTR 

1.000 

1.000 

TLGTST 

PTLGTS 

1.000 

1.00 

PRCGRRK  COST 
ENGINEERING 

DRAFTING 

DESIGN 

SYSTEMS 

PRGJ  MGMT 

DATA 

SUBTOTRL<ENG) 

DEUELGPMENT 

50. 

165. 

23. 

23. 

S. 

269. 

PRODUCTION 

5. 

20. 

0  . 

133. 

6. 

166. 

TOTAL 

COST 

5S. 

1  $5. 

23. 

156. 

14. 

435. 

MANUFACTURING 
PRODUCTION 
PROTOTYPE 
TOOL-TEST  EG 
SUBTOTAL <NFG> 


0  . 

SO. 

7. 
S  7. 


2557. 
0  . 
SI  . 
263?. 


2557. 

SO. 

SS. 

2726. 


TOTAL  CGST 


356. 


2S05. 


3161  . 


COST  RRN6ES 
FROM 
CENTER 
TO 


DEUELCPMENT 
2S9 . 
356. 
H75 . 


PRODUCTION 

2112. 

2S05. 

4136. 


TOTAL  CGST 
2401  . 
3161  . 
461  1  . 


F-90 


* 


f9»' 


Mfi700  RF  MODS  L  DUfiLT  FREfiMP 


INPUT  GfiTfi 

QTV  7000. 

QTVSVS  7. 

FRCTOS 

INTEGE 

70.0 

0.800 

WT 

INTE6S 

FRICE  83B 
1.000  UOL 
0.400  fiMULTD 

1  1  -OCT-78  IS: 

0.017  MODE 

1  50.00!;  fiMULTP 

00 

1  . 

150.00* 

MECH/STRliCT 

WS  0.500 

MCFLXS 

5.520 

FRCOS 

0  .000 

NEWST 

1.000  DESRFS 

2.000 

ELECTRONICS 
USEUOL  0.850 
FWR  4.000 

MCPLXE 

CMFNTS 

8.021 

102. 

PRGDE 

CNPID 

0.000 

0.000 

NEWEL 

PWRFfiC 

1.000  DESRFE 
0.000  CMPEFF 

0.400 

0.000 

ENGINEERING 
ENMTHS  102.0 

ENNTHP 

13.0 

ENNTHT 

19.0 

ECMPLX 

1 .000  FRNF 

0.000 

PRODUCT I  ON 
FRNTHS  121.0 

FRMTHF 

0.0 

LCURUE 

0.851 

ECNE 

l 

0.000  EONS 

0.000 

GLGBfiL 

VEfiR  1 978 . 

FLTFM  1.800 

ESC 

SYSTEM 

0.00  * 
1.000 

FFG.JCT 

FPRCG 

1.000 

1.000 

DfiTfi 

FDRTfi 

1.000  TLGTST 

1 .000  PTLGTS 

1.000 

1  .00 

FROGRfiM  COST 

OEUELCPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRGFTING 

IS. 

Z  • 

21  . 

DESIGN 

5S. 

l‘  • 

65 . 

SYSTEMS 

6. 

0  . 

6 . 

FROG  MQMT 

13. 

130. 

143. 

DfiTfi 

4. 

6 . 

10. 

SUBTGTfiL<ENG> 

100. 

145. 

245. 

MfiNljFfiCTURING 

PRODUCTION 

0. 

1  969. 

1  968. 

FRCTOTYFE 

1  18. 

0  . 

1  19. 

TOOL-TEST  EG 

8. 

40  7. 

416. 

SUBTCTfiL(MFG) 

1  28. 

2376. 

2505. 

TGTfiL  COST 

229 . 

2521  . 

2748. 

fiUCOST 

0 

.  2S 

TOTfiL  fiU  FROD  COST 

0.36 

WT  1.000 

UOL 

0.017  ECNS 

0.037  NEWST  1 .000 

DESRFS  0.000 

LCURUE  0.851 

ECNE 

0.145  NEWEL  1 .000 

DESRFE  0.400 

MECH/STRUCT 

WS  0.500 

WSCF 

28.412  MECID 

0.000  PRODS  3.921 

MCFLXS  5.520 

ELECTRONICS 

WE  0.500 

WECF 

34.602  CMFID 

0.000  FRGDE  4.550 

MCFLXE  8.021 

FWR  4.000 

CMFNTS 

102. 

PWRFfiC  1 .095 

CMPEFF  8.936 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT 

18.000  ECMPLX  1.000 

FRNF  0.039 

FRMTHS  121.000 

FRMTHF 

162.630  fiUER. 

FROD  RfiTE  FER  MONTH 

1 68. 150 

COST  RfiNGES 

OEUELCPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

181  . 

2035. 

.««  m 

CiCO  . 

CENTER 

229. 

2521. 

2749. 

TO 

283. 

F-92 

3235. 

3517. 

Mfi700  RF  MOD  1 2  fiNT  SEL 


IMFUT  DfiTfi 

QTY  9000.  FRCTCS 

90.0  WT 

PRICE  S3B  1 1-GCT- 
1.000  UOL  0.017 

78  18:02 

MODE  1 . 

QTVSYS  9.  INTEGE 

O.SOO  INTEGS 

0.400  fiMULTD  150.00* 

fiMULTP  1  50.005: 

MECH/STRUCT 

MS  0.700  MCFLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRONICS 

USEVOL  0.S50  MCPLXE 

8.115  FRODE 

0.000  NEWEL  1.000 

DESRPE  0.200 

PWR  2.000  CKPNTS 

50.  CMP ID 

0.000  PWRFfiC  0.000 

CMFEFF  0.000 

ENGINEERINQ 

ENMTHS  103.0  ENMTHP 

12.0  ENMTHT 

18.0  ECMPLX  0.900 

PRNF  0.000 

PRODUCTION 

FRMTHS  121.0  PRMTHF 

0.0  LCURUE 

0.831  ECNE  0.000 

ECNS  0.000 

GLOBfiL 

YEfiR  1 978 .  ESC 

0.007.  FROUCT 

1 .000  DfiTfi  1 .000 

TLGTST  1.000 

FLTFM  1.S00  SYSTEM 

1.000  PPROu 

1.000  PDfiTfi  1 .000 

FTLGTS  1.00 

FRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TGTfiL  COST  : 

ENGINEERING 

DRfiFTING 

17. 

2 . 

19. 

DESIGN 

52. 

7. 

59. 

SYSTEMS 

5. 

0  . 

5. 

FRCU  MGMT 

13. 

1  13. 

126. 

DfiTfi 

4 . 

5. 

9. 

SUBTOTfiL(ENG) 

90. 

127. 

218. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

1359. 

1359. 

PROTOTYPE 

1  12. 

0. 

112. 

TOOL-TEST  EG 

8. 

651  . 

65S . 

SUBTOTfiL(MFG) 

120. 

20  10. 

2129. 

TGTfiL  COST 

210  . 

2137. 

2347. 

fiUCOST  0 

.15 

TGTfiL  fiU  PROD  COST 

0.24 

WT  1.000  UOL 

0.017  ECNS 

0.037  NEWST  1 .000 

DESRPS  0.000 

LCURUE  0.831 

ECNE 

0.147  NEWEL  1 .000 

DESRPE  0.200 

MECH/STRUCT 

WS  0.700  WSCF 

41.176  MECID 

0.000  FRODS  3.S36 

MCPLXS  5.520 

ELECTRONICS 

WE  0.300  WECF 

20.761  CMP  I D 

0.000  PRGDE  4.995 

MCPLXE  8.115 

FWR  2.000  CMPNTS 

50. 

PWRFfiC  1.080 

CMFEFF  4.682 

SCHEDULES 

ENMTHS  103.000  ENMTHP 

12.000  ENMTHT 

18.000  ECMFLX  0.900 

PRNF  0.033 

PRMTKS  121.000  PRMTHF 

165.447  fiUER . 

PROD  RfiTE  PER  MONTH 

202.490 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TGTfiL  COST 

FROM 

178. 

1752. 

1929. 

CENTER 

210. 

2137. 

2347. 

TO 

254. 

2664. 

29 1  S . 

P-93 


Mfi70 0  INT  TEST 
INPUT  DfiTfi 

QTY  1000.  PRGTGS 
QTYSY3  1.  INTESE 

MECH/STRUCT 

IWS  0.217  MCPLXS 

ELECTRONICS 

I-IJUGL  0.999  MCPLXE 

PHR  0.000  CMFNTS 

ENGINEERING 

ENNTHS  102.0  ENNTHP 

PRODUCTION 

PRMTKS  121.0  FRKTNF 
GLGBfiL 

VEfiR  1978.  ESC 
FLTFM  1.S00  SYSTEM 

FROGRfiM  COST 
ENGINEERING 
DRAFTING 
DESIGN 
SYSTEMS 
PRCo  MGMT 
DfiTfi 

SUBTOTfiL(ENG) 

MfiNUFfiCTUR ING 
PRODUCTION 
PROTOTYPE 
TOOL-TEST  ECS 

SUBTOTfiL<MFG> 

TOTfiL  COST 

COST  RfiNGES 
FROM 
CENTER 
TO 


PRICE  S3B  11-0CT-7S  18«0H 


10.0 

0.000 

IWT 

INTEGS 

0 . 893 
0.000 

I UOL 
fiMULTD 

0  .  0  1  H 
150.002 

MODE 

fiMULTP 

5. 

150.002 

5.213 

PRODS 

0.000 

NEKST 

0.300 

DESRPS 

0.000 

7.HS3 

0  . 

PRCDE 
CMP  I D 

0.000 

0  .000 

NEWEL 

PWRFfiC 

0.500 
0.00  0 

DESRPE 

CMPEFF 

0.000 

0.000 

13.0 

ENMTHT 

18.0 

ECMFIX 

0.000 

FRNF 

0.000 

0.0 

LCURUE 

0  .  0  0  0 

ECNE 

0.000 

ECNS 

0.000 

0 . 0  0  2 

1  .000 

PROUCT 

PPROU 

1.000 

1  .000 

DfiTfi 

PDfiTfi 

1.000 

1.000 

TLGTST 

FTLGTS 

1.000 

1.00 

DEUELOPMENT 

17. 

56. 
S. 
8. 
3. 
81  . 


0  . 
17. 
2 . 
IS. 

109. 

DEUELOPMENT 
90. 
109. 
1  H2. 


PRODUCTION 


6. 

0. 
27. 
1  . 
37. 


513. 
0. 
31  . 
5HH. 

5S0  . 

PRODUCTION 
H50 . 
5S0  . 
S 1  H . 


TOTfiL  COST 

19. 

62. 

S. 

35. 

H. 

128. 


513. 

17. 

32. 

562. 

690. 

TOTfiL  COST 
5H0  . 
690  . 
957. 


F-94 


Mfi700  RF  MODI  UfiR  FREQ  IF 

INPUT  DfiTfi  FRICE  S3B  11-GCT-7S  1 S : 0 S 

QTV  33000.  PRCTOS  33.0  WT  1.500  UGL  0.017  MODE  1. 

GTYSVS  33.  INTEGE  0.S00  INTEGS  0.100  fiMULTD  1  50.00^  fiMULTP  1  50.00?: 

MECH/STRUCT 

WS  0.600  MCPLXS  5.520  PRGDS  0.000  NEWST  1.000  DESRPS  2.000 

ELECTRONICS 

USE UOL  0.S50  MCFLNE  8.115  PRODE  0.000  NEWEL  1.000  DESRPE  0.200 

FWR  3.000  CNPNTS  100.  CNPIO  0.000  PWRFfiC  0.000  CNFEFF  0.000 

ENGINEERING 


ENKTHS  102.0 

ENMTHP 

13.0  ENMTHT 

19.0  ECMPLX  1 .000 

RRNF  ,  0.000 

PRODUCTION 
FRNTHS  121.0 

FRMTHF 

0.0  LCURUE 

0.811  ECNE  0.000 

ECNS  0.000 

GLGBfiL 

VEfiR  1 978 . 

ESC 

O.OO*  PROJCT 

1 .000  DfiTfi  1 .000 

TLGTST  1.000 

PLTFN  1.300 

SYSTEM 

1.000  PFROU 

1.000  POfiTfi  1.000 

PTLGTS  1.00. 

FRGGRfiM  COST 

DEUELCPMENT 

PRODUCTION 

TGTfiL  COST 

ENGINEERING 

DRfiFTING 

37. 

6 . 

13. 

DESIGN 

1  IS. 

17. 

131. 

SYSTEMS 

13. 

0  . 

13. 

FRO J  MGMT 

1  9. 

397. 

916. 

DfiTfi 

6. 

11  . 

17. 

SUBTOTfiL<  ENG) 

193. 

960  . 

1153. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

6282. 

62S2 . 

FROTCTYFE 

102. 

0  . 

102. 

TOOL-TEST  EG 

8. 

8262 . 

8270  . 

SUBTGTfiL(MFG) 

110. 

11515. 

1 1655. 

TCTfiL  COST 

303. 

1 5505. 

15S08. 

fiUCOST 

0  . 

19 

TGTfiL  fiU  PROD  COST 

0.17 

WT  1.500 

UGL 

0.017  ECNS 

0.011  NEWST  1.000 

DESRPS  0.000 

LCURUE  0.S11 

ECNE 

0.180  NEWEL  1.000 

DESRPE  0.200 

MECH/STRUCT 

WS  0.600 

WSCF 

35.291  MECID 

0.000  FRODS  3.875 

MCPLXS  5.520 

ELECTRONICS 

WE  0.900 

WECF 

62. 281  CMFID 

0.000  FRCDE  1. 190 

MCPLXE  8.115 

PWR  3.000 

CMFNTS 

100. 

PWRFfiC  1.310 

CMPEFF  -7.119 

SCHEDULES 

ENMTHS  102.000 

ENMTHF 

13.000  ENMTHT 

19.000  ECMPLX  1.000 

PRNF  0.060 

PRMTHS  121.000 

FRMTHF 

179.5S8  fiUERi 

PROD  RfiTE  PER  MONTH 

563.260 

COST  RfiNGES 

DEUELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

252. 

1 1 751. 

12006. 

CENTER 

303. 

15505. 

15S08. 

TO 

382. 

21900. 

222S3. 

F-95 


Mfi700  RF  MODS  70  MHZ  IF 


INPUT  DfiTfi 

QTY  33000. 

QTVSVS  33. 

PRCTOS 

INTEGE 

33.0 

0.800 

WT 

INTEGS 

PRICE  S3B 
1.500  VOL 
0.400  fiMULTD 

1 1 -OCT- 
0.017 
150.00% 

78  18:08 

MODE  1 . 

fiMULTP  150.00%  | 

MECH/STRUCT 

WS  0.600 

NCPLXS 

5.520 

PRODS 

0.000 

NEWST 

1.000 

DESRPS 

2.000  ; 

ELECTRONICS 
USEVGL  0.850 
FWR  *4.000 

MCFLXE 

CMPNTS 

8.050 

100. 

FRODE 
CMP  I D 

0.000 

0.000 

NEWEL 

FWRFfiC 

1.000 

0.000 

DESRPE 

CMPEFF 

0.200  i 

0.000  j 

ENGINEERING 
ENKTHS  102.0 

ENMTHP 

13.0 

ENMTHT 

19.0 

ECMPLX 

1.000 

FRNF 

1 

,  0.000  j 

PRODUCTION 
PRMTHS  121.0 

PRMTHF 

0.0 

LCURVE 

0.811 

ECNE 

0.000 

ECNS 

j 

0.000 

GLOBAL 

YEfiR  1978. 

FLTFM  1.600 

ESC 

SYSTEM 

o .  o  o  % 

1  .000 

PROJCT 

PFRGU 

1.00  0 
1.000 

DfiTfi 

PDfiTfi 

1  .000 
1.000 

TL6TST 

PTLGTS 

1  .  0  0.0 

1  . 0  0. 

V 

FROGRfiN  COST 
ENGINEERING 

DEVELOPMENT 

PRODUCTION 

TGTfiL 

COST 

DRfiFTING 
DESIGN 
SVSTEMS 
FRGU  MGMT 
DfiTfi 

SUBTOTfiKEMG) 

MfiNUFfiCTURING 
PRODUCTION 
PROTOTYPE 
TOOL-TEST  EO 

SIJBTOTfiLCMFG) 

TOTfiL  COST 

fiUCGST  0, 

WT  1.500  UCL 

LCURVE  0.S11 

MECH/STRUCT 
WS  0.600  WSCF 

ELECTRONICS 
WE  0.800  WECF 

FWR  4.000  CMPNTS 

SCHEDULES 

ENMTHS  102.000  ENMTHP 
PRMTH3  121 .000  FRKTHF 

COST  RfiNGES 
FROM 
CENTER 
TO 


37. 

6. 

42. 

117. 

16. 

132. 

13. 

0  . 

13. 

18. 

846. 

865. 

6. 

38. 

45. 

181  . 

806. 

1087. 

0  . 

5858. 

5858. 

8S. 

0  . 

88. 

8. 

7785. 

7783. 

106. 

1 3744. 

1 3848. 

286. 

14650. 

1 4847. 

1  8 

TOTfiL  fiV  FROD  COST 

0.4 

0.017 

ECNS 

0.044 

NEWST  1 ,000 

DESRPS  0.0 

ECNE 

0.175 

NEWEL  1.000 

DESRPE  0.2 

35.284 

MECID 

0.000 

PRODS  3.875 

MCFLXS  5.5: 

62.284 

CMPID 

0.000 

PRCDE  4.156 

MCFLXE  8.0! 

100. 

FWRFfiC  1.080 

CMPEFF  -2.8 

13.000 

ENMTHT 

18.000 

ECMPLX  1.000 

FRNF  0.0 

1  7S.S67 

fiVER. 

PROD  RfiTE  PER  MONTH 

570 . 2! 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

246. 

11108. 

1 1355. 

286. 

14650. 

1 4847. 

375. 

20745. 

21120. 

F-96 


MR700  RF  MGD11  SHOP  SYNTH 

INPUT  DfiTfi 

QTY  26000.  PRCTG3  260.0  WT 

PRICE  83B  1 1 -OCT-78  18:11 

2.000  VOL  0.035  MODE  1. 

GTVSVS  26.  INTEGE 

0.S00  INTEGS 

0.40  0  fiMULTD  150.0 OS 

fiMULTP  150.00S 

KECK/STRUCT 

WS  1.000  MCPLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRPS  2.000 

ELECTRGN ICS 

USEVOL  0.850  MCFLXE 

8.249  PRODE 

0.000  NEWEL  1.000 

DESRFE  0.200 

FWR  4.0  00  CNF NTS 

120.  CMP  ID 

0.000  FWRFfiC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENNTHS  102.0  ENMTHF 

13.0  ENMTHT 

19.0  ECMPLX  1.000 

PRNF  0.000 

PRODUCTION 

PRNTHS  121.0  FRMTHF 

0.0  LCURUE 

0.813  ECNE  0.000 

ECNS  0.000 

GLOBAL 

VEfiR  1873.  ESC 

0.0 OS  FROJCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

PLTFN  1.300  SYSTEM 

1.000  P  P  R  G  i j 

1.000  PDfiTfi  1.000 

PTL6TS  1.00 

FRGGRfiH  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

DRfiFTING 

41  . 

7 

<  • 

47. 

DESIGN 

131  . 

21  . 

152. 

SYSTEMS 

14. 

0. 

14. 

PROJ  MGMT 

63 . 

856. 

919. 

DfiTfi 

15. 

39. 

54. 

SUBTOTAL (ENG) 

263. 

923. 

1  186. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

6827. 

6827. 

PROTOTYPE 

865. 

0  . 

865. 

TOOL-TEST  EG 

65. 

7462. 

7526. 

SUBTOTALS  MFG) 

929 , 

14289. 

15218. 

TOTfiL  COST 

1193. 

15211. 

1 6404. 

FIUCOST  0 

.26 

TOTfiL  fiV  PROD  COST 

0.59 

W T  2.0  00  U 0  L 

0.035  ECNS 

0.043  NEWST  1 .000 

DESRPS  0.000 

LCURVE  0.813 

ECNE 

0 . 1 85  NEWEL  1.000 

DESRFE  0.200 

MECN/STRUCT 

WS  1.000  WSCF 

2S.571  KECIG 

0.000  PRODS  3.92S 

MCPLKS  5.520 

ELECTRONICS 

WE  1.000  WECF 

33.613  CMP  ID 

0.000  FRODE  4.701 

MCPLXE  8.249 

FWR  4.000  CMPNTS 

120. 

FWRFfiC  1.221 

CMPEFF  -4.951 

SCHEDULES 

ENMTKS  102.000  ENMTHF 

13.000  ENMTHT 

19.000  ECMPLX  1.000 

PRNF  0.018 

PRMT^S  121.000  FRMTHF 

17S.550  fiUER; 

FROD  RfiTE  FER  MONTH 

451 .778 

COST  RfiNGES 

DEUELGPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

988. 

11918. 

1 2906. 

CENTER 

1  193. 

15211. 

1 6404. 

TO 

1481  . 

19992. 

21473. 

F-97 


Mfi70 0  RF  MOD  1 H  L  TRfiN 


INFUT  DfiTfi 

QTV  HO  00.  FRCTCS 

HO  .  0  WT 

FRICE  S3B  1  1  -OCT-78  18M3 

9.000  VOL  0.087  MODE  1. 

QTVSVS  H.  INTEGE 

0.800  INTEGS 

0.H00  fiMULTO  150.007 

fiMULTF  150.007 

MECH/STRUCT 

WS  7.000  MCPLXS 

5.520  PRODS 

0.000  NEWST  1.000 

DESRFS  2.000 

ELECTRONICS 

USEVOL  0.600  MCPLXE 

S.  1 76  FRODE 

0.000  NEWEL  1.000 

DESRFE  0.100 

FWR  SO. 000  CNFNTS 

250.  CMP ID 

0.000  PWRFfiC  0.000 

CMPEFF  0.000 

ENGINEERING 

ENNTNS  95.0  ENMTHF 

20.0  ENMTHT 

26.0  ECMPLX  1 .500 

FRNF  0.000 

FRGDUCT ION 

FRNTHS  121.0  PRKTHF 

0.0  LCURUE 

0.856  ECNE  0.000 

ECNS  0.000 

GLCBfiL 

VEfiR  197S.  ESC 

0.00  7.  FROUCT 

1.000  DfiTfi  1.000 

TLGTST  1.000 

FLTFM  1.S00  SYSTEM 

1  .  000  PFROo 

1.000  PDfiTfi  1.000 

FTLGTS  1.00 

FROGRfiN  COST 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

CRfiFTING 

121  . 

1  0  . 

131  . 

DESIGN 

HHO  . 

30. 

H70  . 

SYSTEMS 

78. 

0  . 

78 . 

FRO-J  MGMT 

9H . 

350. 

HHH . 

DfiTfi 

32. 

16. 

HS. 

SUBTOTfiL(ENG) 

765. 

HO  6 . 

1171. 

MfiNUFfiCTIJR  I  NG 

PRODUCT  I  ON 

0  . 

5895. 

5895. 

FRCTOTYFE 

396. 

0  . 

396. 

TOOL-TEST  EG 

39. 

611. 

650  . 

SUBTOTflL<MFG> 

H35 . 

6506. 

69H 1  . 

TOTfiL  COST 

1  200  . 

6912. 

8113. 

fiVCCST  1 

.  H7 

TOTfiL  fiV  FROD  COST 

1  .  73 

WT  9.000  VOL 

0.087  ECNS 

0.037  NEWST  1.000 

i  DESRFS  0.000 

LCURUE  0.856 

ECNE 

0.151  NEWEL  1.000 

DESRFE  0.100 

MECH/STRUCT 

WS  7.000  WSCF 

S0.H60  MECID 

0.000  FRODS  3.673 

MCPLXS  5.520 

ELECTRONICS 

WE  2.000  WECF 

3S.31H  CMFID 

0,000  FRODE  H.563 

MCFLXE  8.176 

FWR  90.000  CMFNTS 

250. 

FWRFfiC  0.2H8 

CMFEFF  27.707 

SCHEDULES 

ENMTHS  95.000  ENMTHF 

20.000  ENMTHT  26.000  ECMFLK  1.500 

FRNF  0.053 

FRMTHS  121 .000  FRMTHF 

161.5H7  fiVER'. 

FROD  RRTE  FER  MONTH 

98.651 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

10  12. 

5518. 

6530  . 

CENTER 

1  200  . 

6912. 

8113. 

TO 

1  H82 . 

90  30  . 

10512. 

Mfi70 0  RF  MODI S  MULTI  Bfi  EX 


» 


IliFUT  DfiTfi 


QTV  SO  00. 

GTVSVS  S. 

FROTGS 

INTEGE 

SO  .  0 
0.800 

WT 

INTEGS 

MECH/STRIJCT 

WS  0.600 

MCFLXS 

5.520 

FRGDS 

ELECTRONICS 
USEUGL  0.S50 
FWR  6.000 

MCFLXE 

CMPNTS 

S.  1  15 
SO. 

FRODE 
CMP  ID 

ENGINEERING 
ENMTHS  102.0 

ENMTHF 

13.0 

ENMTHT 

PRODUCTION 
FRMTHS  121.0 

FRMTHF 

0.0 

LCURUE 

G  L  0  B  fi  L 

YEfiR  1  S 7 S  . 

FLTFM  1.800 

ESC 

SYSTEM 

0 . 0  0  X 

1  .00  0 

PROUCT 

FFROJ 

PRGGRfiM  COST 

DEUELCFMENT 

ENGINEERING 

DRfiFTING 

37. 

DESIGN 

118. 

SYSTEMS 

13. 

FRO J  MGMT 

A 

iO  • 

DfiTfi 

8  • 

SUBTOTAL < ENG) 

20  3. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

FROTOTYFE 

258. 

TOOL-TEST  EG 

1  S. 

SUBTOTfiL(MFG) 

277. 

TGTfiL  COST 

481  . 

PRICE  83B  11 -OCT- 78  18:15 


1.500 
0  .  40  0 

UOL 

fiMULTD 

0.017 

1  50.00?; 

MODE 

fiMULTP 

1  . 

i5o.oo ;; 

0  .  0  0  0 

NEWST 

1.00  0 

DESRFS 

2 . 0  0  0 

0  .000 
0.000 

NEWEL 

FWRFfiC 

1.000 

0.000 

DESRPE 

CMPEFF 

0 . 200 
0  .  0  0  0 

1  s.o 

ECMFLX 

1  .  0  0  0 

FRNF  , 

0.00  0 

0 .831 

ECNE 

0  .  0  0  0 

ECNS 

0  .000 

1.000 
1.00  0 

DfiTfi 

F  D  fi  T  fi 

1  .00  0 

1  .  0  0  0 

TLGTST 

FTLGTS 

1  .0  00 

1  .  0  0. 

PRODUCTION 

TGTfiL  COST 

5. 

42. 

14. 

132. 

0  . 

13. 

260  . 

2SS . 

12. 

20. 

281  . 

4S4 . 

3215. 

3215. 

0  . 

258. 

1  346. 

1  365. 

4561  . 

4838. 

4852. 

5332. 

fiUCGST 

WT  1.500  UOL 

LCURUE  0.831 


0.36 

0.017  ECMS 
ECHE 


TOTfit  RU  PROD  COST  0.54 

0.037  NEWST  1.000  DESRFS  0.000 
0.150  NEWEL  1.000  DESRPE  0.200 


MECK/STRIJCT 
WS  0.600  WSCF 

ELECTRONICS 
WE  O.SOO  WECF 

PWR  6.000  CMPNTS 


35.2S4  MECID 

62.284  CMP  I D 
SO. 


0.000  FRODS  3.875  MCFLXS 


5.520 


0.000  FRODE  4. ISO  MCFLXE 
FWRFfiC  0.70S  CMPEFF 


8.115 

0.5S0 


SCHEDULES 

ENMTHS  102.000  ENMTHF  13.000  ENMTHT  IS. 000  ECMFLX  1.000  FRNF 
FRMTHS  1  2  1.0  00  FRMTHF  165. S35  fiUER.  FRGD  RfiTE  FER  MONTH 


0  .0  33 
200 . 2SS 


COST  RfiNGES 
FROM 
CENTER 
TO 


DEUELCFMENT 
3S5 . 
481  . 
616. 


PRODUCTION 
3771  . 
4S52 . 
6645. 


TGTfiL  COST 
4166. 
5332. 
7261  . 


F-99 


MRPOO  INT  TEST 


INPUT  DATA 

QTV  1000. 

QTYSVS  1  . 

FRCTCS 

INTEGE 

10.0 

0.000 

IWT 

INTEGS 

MECH/STRUCT 

I  US  2.20  6 

MCFLXS 

5.481 

PRODS 

ELECTRONICS 

I  -  U  V  G  L  0  .  S  8  S 
FUR  0.000 

MCFLXE 

CMPNTS 

P.PS4 

0  . 

FRODE 

CMFID 

ENGINEERING 
ENMTHS  102.0 

ENMTHF 

13.0 

ENMTHT 

PRODUCTION 
PRNTHS  121.0 

FRMTKF 

0  .  0 

LCURVE 

GLOBAL 

YEAR  ISPS. 

PLTFN  1.800 

ESC 

SYSTEM 

0 . 0  0  % 
1.00  0 

FROJCT 

PPROU 

PROGRAM  COST 
ENGINEERING 

DRAFTING 

DESIGN 

SYSTEMS 

FROJ  MGMT 

DATA 

SUBTOTAL (ENG) 

DEVELGFNENT 

113. 
3P0  . 
48 . 
55. 
IS. 
60  3. 

MANUFACTURING 

PRODUCTION 

PROTOTYPE 

TOOL-TEST  EG 
SUBTCTAL(MFG) 

0  . 
236. 
21  . 
25P . 

TOTAL  COST 

S60  . 

COST  RANGES 
FROM 
CENTER 

TO 

DEVELOPMENT 
6S3 . 
S60  . 

1  1  56. 

FRICE  S3B  1 1 -OCT- PS  1 S :  1 P 


3.410 

I  VOL 

0  .  1  4P 

MODE 

5. 

0.00  0 

AMULTD 

150.  OOP. 

AMULTF 

1 50 . 00 X 

0  .000 

NEWST 

0.300 

DESRPS 

0.000 

0  .000 

NEWEL 

0.500 

DESRPE 

i 

0.000 

0  .000 

PWRFAC 

0  .  0  0  0 

CMPEFF 

0.000 

1  S .  0 

ECMPLX 

0  .000 

PRNF 

0.000 

0  .000 

ECNE 

0  .000 

EC  NS 

0.000  : 

000  DATA  1 

.000 

TLGTST 

1.000 

000  PD AT A  1 

.0  00 

PTLGTS 

1.00 

PRODUCTION 

TOTAL 

COST 

20  . 

133. 

52. 

421  . 

0. 

48. 

40  2. 

45P . 

IS. 

38 . 

4S3 . 

OSP. 

PP10. 

PP10. 

0  . 

236 . 

1  PP . 

1  SS. 

PSS8 . 

8144. 

8381  . 

824 1  . 

PRODUCTION 

TOTAL  COST 

6213. 

6S0  6. 

8381  . 

S  2  4 1  . 

1 260  P . 

1  3  P  6  3 . 

F-lOO 


ANTENNAS 


F-101 


MfitOO  QPS  fiNTI 

INPUT  DfiTfi  PRICE  S3B  4-GCT-78  17:13 


GTV 

GTVSVS 

1  0  0  0  . 

1  . 

PRGTGS 

INTEGE 

10.0 

0.000 

KT 

INTEGS 

1.700 

0.010 

UGL 

fiMULTD 

0  .  042 

1  50.007. 

MODE 

PiMULTF 

1  50.0  0  7. 

MECH/STRUCT 

WS 

1.700 

MCPLXS 

5.640 

PRODS 

0.000 

NEKST 

1  .000 

DESRPS 

2.000 

ENGINEERING 

ENMTh'S 

98. 0 

ENMTHF 

6.0 

ENMTHT 

12.0 

ECMPLX 

0 . 40  0 

PRNF  , 

0.000 

FRGGUCT I GN 

' 

PRMTHS 

116.0 

FRMTHF 

0.0 

LCURUE 

0  .  S7S 

ECNS 

0.000 

GLGBfiL 

YEfiR 

PLTFN 

1  87$. 

1  .80  0 

ESC 

SYSTEM 

0 . 0  0 
1.000 

PRGJCT 

PPRG-J 

1.000 
1.00  0 

DfiTfi 

PDfiTfi 

1.000 

1  .  0  0  0 

TLGTST 

FTLGTS 

1  .000 

1  .00 

PROGRfiN  COST 

DEUELGPMENT 

FRGGUCT I GN 

TGTfiL 

COST 

ENGINEERING 

DRfiFTING 

3. 

0  . 

•j  • 

DESIGN 

7. 

0  . 

7. 

SYSTEMS 

0  . 

0  . 

0  . 

FROG  M6MT 

3. 

7  • 

12. 

DfiTfi 

1  . 

0 . 

1  . 

SUBTOTfiUENG) 

13. 

1 0 . 

23. 

MfiNUFfiCTUR I NG 

PRODUCT  IGN 

0  . 

176. 

1  76. 

PROTOTYPE 

S. 

0  . 

S . 

TOOL-TEST  EG 

0  . 

25. 

25. 

SUBTOTfiL(MFG) 

s . 

200  . 

20S. 

TOTfil  COST 

21  . 

210. 

231  . 

fiUCCST  0  . 

IS 

TOTfiL  fiU  PROD  COST 

0.21 

WT  1.700  UGL 

0.042  ECNS 

0.020  NEWST  1.000 

DESRPS  0.000 

LCURUE  0 .878 

MECH/STRUCT 

W3  1 .700  WSCF 

40.476  MECID 

0.000  PRGDS  3.924 

MCFLXS 

5.640 

SCHEDULES 

ENMTh'S  88.00  0  ENMTHF 

6.000  ENMTHT 

12.000  ECMPLX  0.400 

PRNF 

0  .  1  78 

FRMTHS  116.000  PRMTHF 

133.840  fiUER . 

FROG  RfiTE  FER  MGNTH 

55.741 

COST  RfiNGES 

DEUELGPMENT 

PRODUCTION 

TOTfiL 

COST 

FROM 

1  S. 

175. 

192. 

CENTER 

21  . 

210  . 

231  . 

TO 

27. 

26S . 

285. 

F-102 


M ft  1  0 0  GPS  fiNT2 


INPUT  DfiTfi 

PRICE  836  4-GCT-7S  17 

:  15 

QTV  1000. 

PROTCS 

10.0 

WT 

1.000 

UOL  0.025  MODE 

d  • 

QTVSVS  1 . 

INTEGE 

0.000 

INTEGS 

0.010 

fiMULTD  150.00*  fiKULTP 

150.00* 

MECH/STRUCT 

MS  1.000 

MCPLXS 

5.640 

FRODS 

0.000 

NEMST  1 .000  DESRFS 

2.000 

ENGINEERING 

ENNTHS  SS.O 

ENMTHF 

6 . 0 

ENMTNT 

12.0 

ECMPLX  0.400  PRNF 

0 .000 

PRODUCTION 

1 

FRMTHS  116.0 

FRMTHF 

0.0 

LCURUE 

0  .  S7S 

ECNS 

0.000 

GLGBfiL 

VEfiR  1 S?$ . 

ESC 

0.00  * 

PROUCT 

1.000 

DfiTfi  1.000  TLGTST 

1  .000 

PLTFM  1.300 

SYSTEM 

1.000 

P  P  R  0  U 

1.000 

PDfiTfi  1.000  PTLGTS 

1  .00 

FRGGRfiM  COST 

DEUELOPMENT 

PRCDUCT I GN  TOTfiL 

COST  • 

ENGINEERING 

DRfiFTING 

0  . 

DESIGN 

s! 

0  . 

5 

SYSTEMS 

o . 

0  . 

•J  • 

FRGJ  MGMT 

V  • 

c 

DfiTfi 

V. 

0  . 

t 

SUBTOTfiUENG 

> 

10. 

s. 

I  1 

IS.  1 

MfiNUFfiCTURING 

1 

PRODUCTION 

0  . 

114. 

114. 

FROTOTYFE 

5. 

0  . 

5. 

TOOL-TEST  EG 

0  . 

42. 

42. 

SUBTOTfiUMFG 

) 

5. 

155. 

1  60  . 

TOTfiL  COST 

15. 

163. 

1 7S.  ! 

fiUCOST 

0  . 

1  1 

TOTfiL  fiU  PROD  COST 

0.16 

MT  1.000 

UOL 

0.025 

ECNS 

0.0  IS  NEMST  1.0  00 

DESRPS  0.000 

LCURUE  0.S7S 

NECH/STRUCT 

1 

\ 

MS  1.000 

MSCF 

40.000 

MECID 

0.000  FRODS  3.S27 

MCFLXS 

5.640  j 

SCHEDULES 

1 

ENMTHS  SS.000 

ENMTHF 

6.000 

ENMTHT 

12.000  ECMFLX  0.400 

FRNF 

0  .  1  ?S 

FRMTHS  116.000 

FRMTHF 

133.744 

fiUER; 

FROD  RfiTE  PER  MONTH 

56.357  ; 

COST  RfiNGES 

DEUELGFMENT 

PRODUCTION 

TOTfiL 

CGST 

FRGM 

1  2. 

137. 

150. 

CENTER 

15. 

163. 

178. 

TO 

IS. 

20  4. 

223. 

P-103 


•  ;• '  -v*»  -• 


MfilOO  JTIDS  TfiCfiN  BLfiDE  fiNT 


INPUT  DfiTfi 

PRICE  S3B  4- OCT- 7 

S  17: 

18 

6 TV  2000.  FROTGS 

0.0  WT 

0.375 

VOL  0.028 

MODE 

c  • 

6TVSVS  2.  INTEGE 

0.000  INTEGS 

0.010 

fiMULTD  150.002 

fiMULTP 

150.007. 

MECH/STRUCT 

WS  0.375  MCPLXS 

5.640  PRODS 

0.000 

NEWST  0.000 

DESRPS 

0.000 

ENGINEERING 

ENMTHS  1.0  ENNTHP 

0.0  ENMTHT 

0  .  0 

ECMFLX  0.100 

PRNF 

0.000 

PRODUCTION 

, 

PRMTHS  116.0  PRMTHF 

0.0  LCURUE 

0.871 

ECNS 

0.000 

GLGBfiL 

YEfiR  1  BPS.  ESC 

0.002  FRCJCT 

1.000 

DfiTfi  1.UOO 

TLGTST 

1.000 

PLTFN  1.300  SYSTEM 

1.000  FPROU 

1.000 

FDfiTfi  1.000 

PTLGTS 

1.00 

PROGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

TGTfiL 

COST 

ENGINEERING 

DRfiFTING 

0  . 

0  . 

U  • 

DESIGN 

0  . 

0  . 

U  • 

ft 

SYSTEMS 

0  . 

0  . 

u  • 

FRO.J  MGMT 

0  . 

6 . 

6 . 

A 

DfiTfi 

0  . 

0  . 

0  . 

3U6TGTfiL<ENG> 

0  . 

•'  • 

(  • 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

7?. 

7?. 

PROTOTYPE 

0  . 

0  . 

0  . 

TOOL-TEST  EG 

0  . 

52. 

52. 

SUBTOTfiL(MFG) 

0  . 

131. 

131  . 

TGTfiL  COST 

0  . 

1  38. 

1  38. 

fiUCCST  0 

.04 

TGTfiL 

fiV  FROD  COST 

0.07 

WT  0.375  VOL 

0.028  ECNS 

0.018  NEWST  0.000  DESRPS  0.000 

LCURVE  0.S71 

MECH/STRUCT 

WS  0.375  WSCF 

1 3.393  MECID 

0.000  PRODS  4.217 

MCPLXS 

5.640 

SCHEDULES 

PRMTHS  116.000  PRMTHF 

136.28?  fiVER. 

FROD 

RfiTE  PER  MONTH 

?S . 574 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TGTfiL 

COST 

FROM 

0  . 

1  1?. 

1  1?. 

CENTER 

0. 

1  38 . 

13S. 

TO 

0  . 

1  65. 

1  65. 

F-104 


fifilOO  JTIDS  fiRRfiY  fiNT 


INPUT  DfiTfi 

PRICE  S3B  4-0CT-7 

8  1 7 

16 

QTV  1000. 

FROTOS 

10.0 

WT 

5.000  VOL  0.231 

MODE 

2 . 

QTVSYS  1  . 

INTEGE 

0.000 

INTEGS 

0.010  fiMULTD  150.003 

fiMULTP 

150.003 

MECH/STRUCT 

MS  5.000 

MCFLXS 

5.640 

FRODS 

0.000  NEWST  1.000 

DESRFS 

2.000 

ENGINEERING 

ENNTHS  98.0 

ENMTHF 

6.0 

ENMTHT 

12.0  ECMPLX  0.400 

PRNF 

0  .000 

l 

PRODUCTION 

PRMTHS  116.0 

FRMTHF 

0  . 0 

LCURVE 

0.878 

ECNS 

0.000 

GLGBfiL 

VEfiR  1978. 

ESC 

0.00  3 

PROUCT 

1.000  DfiTfi  1.000 

TLGTST 

1  .000 

PLTFN  1.800 

SYSTEM 

1.000 

FPROo 

1  .  000  FDfiTfi  1  .000 

PTLGTS 

1  .00 

PRGGRfiK  COST 

DEVELOPMENT 

PRODUCTION 

TOTAL 

COST 

ENGINEERING 

DRfiFT I NG 

5. 

0. 

5. 

DESIGN 

1  1  . 

1  . 

1  1  . 

SYSTEMS 

0. 

0  . 

0. 

PRCU  MGMT 

5. 

20. 

25. 

DfiTfi 

£  , 

1  . 

3 . 

SUBTOTAL  <  ENG  > 

23. 

A  A 

i  • 

45. 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

426. 

426 . 

PROTOTYPE 

19. 

0  . 

19. 

TOOL-TEST  EQ 

1  . 

31  . 

31  . 

SUBTOTfiL(MFG)  ' 

19. 

456. 

475. 

TCTfiL  COST 

42. 

478. 

520. 

fiUCGST 

0  . 

43 

TOTAL  fiV  PROD  COST 

0.48 

WT  5.000 

VOL 

0  .  £ 

31  ECNS 

0.020  NEWST  1.000 

DESRFS  0.062 

LCURUE  0.878 

MECH/STRUCT 

WS  5.000 

WSCF 

21.645  MECID 

0.000  FRODS  4.087 

MCPLXS 

5.640 

SCHEDULES 

ENMTHS  98.000 

ENMTHF 

6.000  ENMTHT 

12.000  ECMPLX  0.400 

FRNF 

0.178 

PRMTHS  116.000 

FRMTHF 

134.346  AVER; 

PROD  RfiTE  PER  MONTH 

54.509 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTAL 

CGST 

FROM 

35. 

397. 

433. 

CENTER 

42. 

47S . 

520  . 

TO 

53 . 

604. 

656. 

MfilOO  SEEKTfiLK  fiNT 


INPUT  GfiTfi 

FRICE  836  4- 

GCT- 

78  17:20 

6TV  1000. 

FRCTOS 

10.0 

UT 

16.200 

VOL  0 

.750 

MODE  2. 

GTYSYS  1  . 

INTEGE 

0.000 

INTEGS 

0.010 

fiMULTD  150 

.007 

fiMULTF  150.007 

MECH/STRUCT 

WS  16.200 

MCFLXS 

5.640 

PRODS 

0.000 

NEWST  1 

.000 

DESRFS  2.000 

ENGINEERING 

ENMTHS  96.0 

ENMTKF 

6 . 0 

ENKTNT 

12.0 

ECMPLX  0 

.  400 

FRNF  0.000 

PRODUCTION 

■ 

FRMTKS  116.0 

FRMTHF 

0.0 

LCURVE 

0  .  S7S 

ECNS  0.000 

G  L  0  B  fi  L 

VEflR  1 97S. 

ESC 

0.007. 

FROUCT 

1.000 

DfiTfi  1 

.00  0 

TLGTST  1.000 

FLTFM  1.S00 

SYSTEM 

1  .000 

FFRC.J 

1.000 

FDfiTfi  1 

.000 

FTLGTS  1.00 

PROGRfiM  COST 

DEVELOPMENT 

FRGDUCTION 

TGTfiL  COST 

ENGINEERING 

DRfiFTING 

10. 

0  . 

10. 

DESIGN 

20. 

1  . 

21  . 

SYSTEMS 

1  . 

0. 

1  . 

PROJ  MGMT 

1  1  . 

53. 

63. 

DfiTfi 

3. 

3. 

6 . 

SUBTOTfiL(ENG) 

45. 

56. 

101  . 

MfiNUFfiCTUR I NG 

PRODUCTION 

0  . 

1  1  IS. 

1118. 

PROTOTYPE 

50  . 

0  . 

50  . 

TOOL-TEST  EG 

A 

£  • 

58. 

60  . 

SUBT0TAL<MF8> 

51  . 

1  176. 

1227. 

TGTfiL  COST 

96. 

1233. 

1329. 

fiVCOST  1.12  TOTfiL  fiV  PROD  COST  1.23 

NT  16.200  VOL  0.750  ECNS  0.020  NEHST  1.  000  DESRFS  0.232 

LCURVE  0.S7S 
MECK/STRUCT 

MS  16.200  KSCF  21.600  MEC  ID  0.000  FRGDS  4.088  MCFLXS  5.640 


SCHEDULES 

ENMTKS  96.000  ENMTKF  6.000  ENMTHT  12.000  ECMFLX  0.400  PRNF 
FRMTKS  1  1  6.000  PRMTKF  13H.S06  fiVER1.  FRCD  RfiTE  FER  MONTH 


0  .  1  77 
53. 1 74 


COST  RfiNGES 
FRGM 
CENTER 
TO 


DEVELOPMENT 
SO  . 
96. 
121. 


PRODUCTION 
1016. 
1233. 
1570  . 


TOTfiL  COST 
10  97. 
1329. 
1690. 


F-106 


t  .<Sr 


3 

I 


Mfi 1 0 0  UHF  fiNT 

INPUT  DfiTfi 

FRICE  S3B  4- 

OCT- 78  17: 

21 

6TV  2000. 

FRCTGS 

0.0 

WT 

1.500  UOL  0 

.012 

MGDE 

6TVSVS  1 . 

INTEGE 

0.000 

INTEGS 

0.010  fiMULTD  150 

.  0  0  5? 

fiMULTP 

1  50.0  0  5? 

MECH/STRUCT 

WS  1.500 

MCFLXS 

5.640 

FRCDS 

0.000  NEWST  0 

.0  00 

DESRFS 

0.000 

ENGINEERING 

ENMTHS  1.0 

ENNTHF 

0.0 

ENMTHT 

0.0  ECMPLX  0 

.100 

FRNF 

,  0.000 

FRGGUCTIGN 

FRNTKS  116.0 

FRNTHF 

0.0 

LCURVE 

0.871 

ECNS 

0.000 

GLGBfiL 

VEflR  1 97S . 

ESC 

0.0  0?? 

FRGJCT 

1.000  DfiTfi  1 

.000 

TLGTST 

1  .000 

PLTFN  1.800 

SYSTEM 

1.000 

PPRGU 

1.000  PDfiTfi  1 

.00  0 

FTLGTS 

1  .00 

FRGGRfiM  CGST 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL 

CGST 

ENGINEERING 

DRfiFTI NG 

0  . 

0  . 

0  . 

DESIGN 

0  . 

0  . 

0  . 

SYSTEMS 

0. 

0  . 

0. 

FRGJ  MGMT 

0  . 

14. 

14. 

DfiTfi 

0  . 

1  . 

1  . 

3U6TGTfiL<ENG> 

0  . 

15. 

15. 

MfiNUFfiCTUR I NG 

FRGDUCTIGN 

0  . 

2H7 . 

247. 

FROTCTYFE 

0  . 

0  . 

0. 

TOOL-TEST  EG 

0. 

40. 

40  . 

SU6T0TfiL<MFG> 

0  . 

288. 

288. 

TCTGL  COST 

0  . 

303. 

303. 

flUCOST 

0  . 

12 

TGTfiL  fiU  FRCD  CC 

ST 

0.15 

WT  1.500 

VOL 

0.01 

2  ECNS 

0,018  NEWST 

0 . 0  0  0 

DESRFS 

0.000 

LCURUE  0.871 

MEChVSTRUCT 

WS  1.500 

WSCF 

125,000  MECID 

0.000  FRCDS  3 

.647 

MCFLXS 

5.640 

SCHEDULES 

FRMTHS  118.000 

PRHTHF 

138.87 

3  GUER'. 

FRCD  RfiTE  PER  MGNTK 

95. SIS 

CGST  RfiNGES 

DEUELGFMENT 

FRGDUCTIGN 

TGTfiL 

CGST 

FROM 

0  . 

248. 

248. 

CENTER 

0. 

303. 

303. 

TG 

0  . 

402. 

40  2. 

F-107 


MfilOO  VNF  filSTj 


INPUT  DfiTfi 

GTY  1000. 

FRGTGS 

10.0  WT 

FRICE  S3B  4- OCT -  78  '7 

5.000  VGL  0.037  MODE 

i  *■  "7 

CTVSVS  1 . 

INTEGE 

0.000  INTEGS 

0.0  10  fiMULTD  150.0  0  55  fiMULTF 

1  50  !  0  0  55 

NECK/STRUCT 

US  5.000 

MCPLXS 

5.640  FRGDS 

0  .  000  NEWST  1  .  000  DESRFS 

2.000 

ENGINEERING 

ENKTHS  111.0 

ENMTHF 

9.0  ENMTHT 

15.0  ECMPLM  0.500  FRNF 

0.000 

FRGDUCTIGN 

PRMTHS  116.0 

FRMTHF 

0.0  LCURUE 

0.878  ECNS 

0.000 

GLGBfiL 

VEfiR  1373. 

ESC 

0  .  0  055  FRCUCT 

1.000  DfiTfi  1.000  TLGTST 

1  .000 

FLTFN  1.800 

SYSTEM 

1.000  PFRGU 

1.000  PDfiTfi  1.000  FTLGTS 

1.00 

PRGGRfiM  COST 

DEVELOPMENT 

FRGDUCTIGN  TGTfiL 

CGST 

ENGINEERING 

GRGFTING 

9. 

0  . 

3. 

DESIGN 

20  . 

1  . 

20. 

SYSTEMS 

1  . 

0  . 

1  . 

FRGU  NGNT 

6 . 

21  . 

«  * 

DfiTfi 

.a 

1  . 

3. 

SUBTOTfiL(ENG) 

38. 

23 . 

61  . 

KfiNUFfiCTUR I NG 

FRGDUCTIGN 

0  . 

438. 

438. 

PRGTGTVFE 

A  A 
£  £  • 

0. 

•a  a. 

•ll  £  a 

TGGL-TEST  EG 

i . 

32 . 

33. 

SUBTOTflKHFQ) 

23. 

471  . 

433. 

TGTfiL  COST 

61  . 

493. 

554. 

fiVCGST 

0 

.  44 

TGTfiL  fiV  FRGD  CGST 

0 . 49 

WT  5.000 

VOL 

0.037  ECNS 

0.022  NEWST  1 .000  DESRFS 

;  0.000 

LCURVE  0.873 

HECH/STRUCT 

WS  5.000 

WSCF 

1  35. 135  MECID 

0.000  FRGDS  3.628  MCPLKS 

5.640 

SCHEDULES 

ENNTHS  1 1 1  .000 

ENMTHF 

3.000  ENMTHT 

15.000  ECMFLX  0.500  FRNF 

0.178 

PRMTHS  116.000 

FRMTHF 

134.301  fiVER. 

FRGD  RfiTE  FER  MONTH 

54.641 

CGST  RfiNGES 

DEVELGFMENT 

FRGDUCTIGN  TGTfiL 

COST 

FRGM 

50  . 

339. 

448. 

CENTER 

61  . 

493. 

554. 

TO 

80. 

667 . 

747. 

F-108 


MfilOO  UHF  fiNTZ 

INFUT  DfiTfi 

GTY  IOOO.  PRGTGS 

10.0  WT 

QTV8VS  1.  INTE6E 

0.000  INTEGS 

MECH/STRUCT 

WS  6.500  MCFLXS 

5.6*9  PRODS 

ENGINEERING 

ENMTHS  111.0  ENMTHP 

S.O  ENMTHT 

FRCDLICTI  CM 

FRMTHS  116.0  PRMTHF 

0.0  LCURUE 

GLCBfiL 

VEfiR  1978.  ESC 

0.0  0’/.  FRO.JCT 

FLTFM  1.800  SYSTEM 

1.000  PFRGo 

PRGGRRM  COST 
ENGINEERING 

DEUELCPKENT 

DRfiFT I  MG 

?. 

DESIGN 

£0  . 

SYSTEMS 

1  . 

FRC.J  MGMT 

7. 

DfiTfi 

SU6T0TfiL<EN6> 

*0 ! 

MfiNUFfiCTUR  IMG 

PRODUCTION 

0  . 

PROTOTYPE 

£7. 

TOOL-TEST  EG 

1  . 

SUBTOTfiL(MFG) 

28. 

TCTfiL  COST 

68 . 

fiUCGST  0. 

5* 

WT  6.500  UGL 

LCURUE  0.S73 
MECH/STRUCT 

0.111  ECNS 

WS  6.500  WSCF 

58.55?  MECID 

SCHEDULES 

ENMTHS  111.000  ENMTHF 

9.000  ENMTHT 

FPMTNS  1 16.000  FRMTHF 

13*. HOI  fiUER. 

COST  RfiNGES 

DEUELCFMENT 

FROM 

56. 

CENTER 

68 . 

TO 

SS. 

PRICE  S3B  H-OCT-7 

’8  17: 

2* 

6.500  UGL  0.111 

MODE 

0.0  10  FiMULTD  150.00:; 

fiMULTP 

150 .oo a 

0.000  NEWST  1.000 

DESRRS 

0  .000 

15.0  ECMFLX  0.500 

FRNF 

0.000 

1 

0 . 878 

ECNS 

0.000 

1.000  DfiTfi  1.000 

TLGTST 

1.000 

1.000  FDfiTfi  1.000 

FTLGTS 

1.00 

FRCDUCT I  ON 

TCTfiL 

COST 

0  . 

1 

s. 

1  • 

0  . 

<_  1  • 

i 

1  t 

26 . 

32. 

1  . 

3. 

28 . 

67 . 

5**. 

5**. 

0  . 

37. 

is! 

581  . 

60S. 

60S. 

677 . 

TCTfiL  fiU  FRCD  COST 

0.61 

0.022  NEWST  1.000 

DESRPS 

0.000 

0.000  FRCDS  3.831 

MCFLXS 

5.6*0 

15.000  ECMFLX  0.500 

FRNF 

0  .  1  ?s 

FRCD  RfiTE  FER  MONTH 

5*. 3** 

FRCDUCT I  ON 

TCTfiL 

COST 

*?7 . 

55*. 

60S. 

677. 

7SS . 

SS5. 

F-109 


fIR  100  HF  fiNT 


INPUT  DfiTfi  PRICE  S3B  23-SEF-73  15:^6 


QTV  1000. 

PRGT03 

10.0 

WT 

25.000 

UGL 

1.050 

MODE 

1  . 

6TVSVS  1  . 

INTEGE 

0.010 

INTEGS 

0.010 

fiKULTD 

150.0  OX 

fiMULTF 

1 50 . 00X 

MECH/STRUCT 

WS  24.600 

MCPLXS 

7.332 

PRODS 

0.000 

NEWST 

1.000 

DESRFS 

2.000 

ELECTRONICS 

IJSEUGL  0.0  10 

MCFLXE 

7.S35 

FRCDE 

0.000 

NEWEL 

1  .000 

DESRPE 

2.000 

PWR  0.000 

CNPNTS 

0  . 

CMP  ID 

0.000 

PWRFfiC 

2.000 

CNFEFF 

10.000 

ENGINEERING 

ENMTHS  33.0 

ENMTHP 

12.0 

ENMTKT 

13.0 

E CMP LX 

0 . 30  0 

PRNF 

0.000 

PRODUCTION 
PRNTHS  116.0 

FRNTHF 

0.0 

LCURUE 

0  •  o  S 

ECNE 

0.000 

ECNS 

0  .  0  0  0 

QLQBfiL 

VEfiR  1978. 

ESC 

0  .  00  7. 

PRGoCT 

1  .  0  0  0 

DfiTfi 

1.000 

TLGTST 

1.00  0 

PLTFN  1 .300 

SYSTEM 

1.000 

PPROU 

1  .00  0 

PDfiTfi 

1.000 

PTLGTS 

1.00 

FRCGRfiM  COST 

DEUELCFMENT 

PRODUCTION 

TOTfiL  COST 

ENGINEERING 

ORfiFTING 

51  . 

4. 

56. 

DESIGN 

151  . 

13. 

163. 

SYSTEMS 

1  2. 

0  . 

1  2 . 

F  R  G  •  J  M  G  M  T 

HO  . 

446. 

437. 

DfiTfi 

12. 

21  . 

33. 

SUBTOTfiL(ENG) 

266 . 

484 . 

750. 

MfiNUFfiCTURING 

PRODUCTION 

0  . 

3423. 

3423. 

PROTOTYPE 

333. 

0  . 

v  3  3 . 

TOOL-TEST  EG 

23. 

310. 

333. 

SUBTOTfiL(MFG) 

356. 

3740  . 

30  35. 

TOTfiL  COST 

622 . 

3224. 

3345. 

fiUCOST 

3. 

43 

TOTfiL  HU  PROD  COST 

3. 22 

WT  25.000  U 

OL 

1.050  ECNS 

0.060  NEWST  1.000 

DESRFS  0.5^3 

LCURUE  0.373 

ECNE 

0.102  NEWEL  1  .0  00 

DESRPE  0.000 

MECH/STRUCT 

WS  24,600 

WSCF 

23.423  MECID 

0.000  PRODS  5.322 

MCPLXS  7.332 

ELECTRONICS 

WE  0.H00 

WECF 

33.035  CMFID 

0.000  PRCDE  4.432 

MCFLXE  7.335 

FWR  2.443 

CMPHTS 

1  53. 

PWRFfiC  2.000 

CMFEFF  10.000 

SCHEDULES 

ENMTHS  S3. 000 

ENMTHF 

12.000  ENMTHT 

13.000  ECMPLX  0.300 

PRNF  0.126 

PRMTHS  113.000 

PRMTHF 

146.737  filJEF. 

PROD  RfiTE  FER  MONTH 

32.471 

COST  RfiNGES 

DEVELOPMENT 

PRODUCTION 

TOTfiL  COST 

FROM 

530. 

7703. 

3233. 

CENTER 

b  &  c  * 

3224. 

3845 . 

TO 

733. 

11006. 

1 1 ^44. 

F-110 


APPENDIX  G 

SOFTWARE  COST  INPUT  AND  OUTPUT  DATA 


G-0 


V 

APPENDIX  G 


Software  cost  input  and  output  data  obtained  from  PRICE  S  are  presented  in  this 
Appendix.  See  Section  4.2  for  associated  discussion.  All  costs  are  $1,000.  These 
software  data  are  the  same  for  all  integrated  architectures.  There  are  no  software  costs 
included  for  dedicated  architectures. 


PRICE  SOFTWARE  MODEL 


□ 


DATE  1 7-0CT-7S  TIME  18  .*09 


» 


•BARS 


NBSP :  GPS 


FTUTNAMFI  SMFSF’ 

INPUT  DATA 

riATFnt  99 

SEPT  78 

riFgrptPrnpg _  _ 

INSTRUCTIONS 

FUMCTTONS 

20000 

0 

APPLICATION 
_ STRUCT1IRF _ 

0.000 

0.000 

RESOURCE 
_ LEUE1 _ 

3 . 500 
_ 0.000 

APP1  T CAT TON  I'uTFRnR’TFq 

_ NFU  Ti  FUF1  OPMFNT 

_ SYSTEM  CONF  T  Gj  IRAT  T  ON 

r.ATA  n  /c. 

MIX 

A  A  A 

DESIGN 

1  oo  .  .. 

CODE 

1  AA 

TYPES 

1 

QUANTITY 

1  ■ 

ONLINE  COMM 

1"* C A i  TTMC  rvr 

0*00 

A  QA 

1  *00 

1  0-OO 

1*00 
l  ,  AO 

1 

_ 1 _ 

1 

_ _ : _ i _ 

INTERACTIVE 

MATIJCMATTP  A  1 

0*00 

A  n  A 

1*00 

1  A  A 

1*00 

.1  A  A, 

1 

TTY 

1 

_ _ _ y  ■fr 

STRING  MAN IP 

0.00 

1*00 

M  y\  a — 

1*00 

•1  A/\ 

*** 

-  M/Nl/%1/ 

#*# 

Y  T  Y 

COMPLEXITY 

1.000 

T£T  FTAFT 

_ a 

DESIGN  END 

- ,mn — tro - 

i”i 

IMPL  END 

0 

TSI  END 

0 

SUPPLEMENTAL  INFORMATION 

A  AAA  .  . 

_ r  ir  p  i.i  TMP _ 

MULTIPLIER 

- J.  '  U 

1.500 

LwLnl-n  1  .1.  U It 

PLATFORM 

1.8 

UTILIZATION 

0.83 

1  UUJ  1  nJ 

pncT  cri  ir jiirxi:r 

TMPI 

_ T  ...I _ 

-T0TAI 

SYSTEMS  ENGINEERING 

315* 

AR 

14* 

258* 

_ 1 , _ 

587* 
_ 25Q  , 

CONFIGURATION 

CONTROL 

Jf  * 

22. 

170. 

245. 

-  i 

UUT./UIIL.IT  IHI  run - 

PROGRAM  MANAGEMENT 
- T-OTAF - 

"  L*J  i 

42* 

- - 

7. 

- ir27-, - 

35. 

- ^4S-. - 

34. 

- 1305. 

-AD-D-ITIONAL  DATA- 


'DESCRIPTORS 


WS-TRU&TTONS — 
FUNCTIONS 

-  aoooo - 

222 

- APPL.-ICAT-ION' 

STRUCTURE 

■  -8.941 - 

0 . 000 

- RE6<MSE - 

LEVEL 

- 3. -500 

0.000 

CHEDULE 

rriMPi  cvtt v 

\  f  000  - 

DESIGN  START 
&£SXGN— l£4UJ - 

JAN  35 

- SEE  -as - 

IMPL  START 

- I-MPL—  END - 

APR  85 

_  PEC— as - 

TXI  START 
- TU  END - 

JUL  85 

- JUL — 88 

-  _ SCHEDULE  GRAPH _ 

JAN  85  JUL  36 

************  riFq-rnu  ************* - 

*************  IMPLEMENT  ************* 


PRICE  SOFTWARE  MODEL 


PRICE  SOFTWARE  MODEL 


PRICE  SOFTWARE  MODEL 


G 

DATE 

17-0CT-78 

TIME  13:32 

-<  F  BARS 

CONTROL 

PROCESSOR 

fti  FMawr:  cmcq*; 

INPUT  DATA 

_ nATrri  * 

OO  CFPT  7Q 

negPDTPTnpe _ 

INSTRUCTIONS 

FIlAirTTHMC _ 

76000 

_ Q _ 

APPLICATION 
_ qtpi  ir  ri  icc _ 

0.000 
n  .  AAA 

RESOURCE 
i  run 

3.500 

A  AAA 

APRl  TraTTnu  rATFnncTca _ 

_ mfi.i  ncuci  no  MIT  KIT 

CYCTCM  POMCTni  IDAT  TOXI 

MIX 

ft-,  ^ft  —  - 

DESIGN 

CODE 

4  •'N  7\ 

TYPES 

■L 

QUANTITY 

ONLINE  COMM 
PFALTIME  C1C 

0.00 
ft ,  2ft 

1.00 

1  <H> 

1.00 
i  aa  _  _  _ 

1 

1 

INTERACTIVE 

MATHFMATICAI 

0.00 

0 ,  fyO _ 

1.00 

1  ,  ftft 

1.00 

1  -  Oft 

1 

*  ‘  Jr  * 

1 

STRING  MANIP 

0.00 

1.00 

1 .00 

*** 

*** 

1  \J  1  l-M  1  1  \J 

M' 

NpWFrilll  F 

COMPLEXITY 

nrnrnH  *-*  t  a  r.  -r 

1.000 

DESIGN  END 

w  Pi  .  J  \j 

0 

.i-nrfc  zy  f  Hrv  i 

IMPL  END 

- y - 

0 

I  9  J,  O  (  Hn  I 

TXI  END 

- - ft - 

0 

SUPPLEMENTAL  INFORMATION 

MULTIPLIER 

A  7  /  O 

1.500 

tbLftLA  1  J.Urr" 

PLATFORM 

0  ♦  OiJKr 

1.8 

i  run  rm - ttttv 

UTILIZATION  0.6? 

sJ  1  sj - 

,-^ncT  iri  cmcutc _ 

nccmxi 

TMPI 

_  T__  T . 

T  AT  AI 

SYSTEMS  ENGINEERING 

ftr.nf*BAUur\in _ 

739. 

31. 

604. 

1375. 

CONFIGURATION 

CONTROL 

'  1  rj  U  *  . 

140. 

CJ-7 
\J  /  ♦ 

-c"T  /  ♦ 

456. 

- JOU  ♦ 

653. 

JL»  l.JUU  I  *  C.  ITT  ri  TTUH 

r  PROGRAM  MANAGEMENT 

v-  _ Tt-i-r  ai _ 

117. 

-6.V  ♦ 

18. 

101  . 

6*3 -cr. 

236. 

- iOXT  * - 

^DESCRIPTORS 

FUNCTIONS 

844 

STRUCTURE 

0.000 

LEVEL 

0.000 

SCHEDULE 

COMPLEXITY 

1,  T  A0A 

'w  DESIGN  START 
EHS6I6N  END - 

JAN  85 

- NQV-8S - 

IMPL  START 

— IMPL  END - 

MAY  85 

- APR-  -84 - 

TSI  START 
- T44  .END - 

SEP  85 

- JAN  8.7 

O 


J 


JAN  85 

■  I  F  ^  ^  ^  ^  Ui  ^  Of  ^  ^  ^ 


- SCHEDULE  GRAPH 

riCCTRKI  ***W**'lr***^>fc* 


_  ■) 

JAN  37 


####**###**##  IMPLEMENT  *#*###**#**#* 


APPENDIX  H 

SUPPORT  COST  DETAIL  DATA 


APPENDIX  H 


SUPPORT  COST  DETAIL  DATA 


Support  and  life  cycle  cost  input  and  output  data  obtained  from  PRICE  LI  are  presented 
in  this  Appendix.  See  Section  4.3  for  associated  discussion.  All  costs  are  $1,000.  There 
are  currently  PRICE  LI  files  only  for  Architectures  One  and  Three. 

The  results  from  Appendix  H  have  been  categorized  and  extrapolated  in  Section  3  so  that 
support  costs  are  obtained  for  all  seven  architectures  and  for  features  (e.g.,  power 
supply,  BITE,  etc.)  within  each  architecture. 

Architecture  One  -  MA100  in  the  unit  title  identifies  Architecture  One. 

Architecture  Three  -  MA300  in  the  unit  titles  identifies  Architecture  Three. 


H-l 


ARCHITECTURE  ONE 


H-2 


LC  FILE  INFIJT  DATfi 


Kfi 100  GPS 


DEPLOYMENT 

ECU  I  PS < ED)  10  00  .  GRSANIZfiTION'OG)  0.  I NTERMED I fiTE < D I )  20.  DEPOT <DD> 


DURfiT  1  ON  OF  SUPPORT  PEP  I  CD , YEfiRS < YR ? 
ON-TIME  FRfiCTION(OTF) 


1  0  .  0  0 
.041 


LRU  MTBF. HOURS <MTBF> 

LRU  REFfilR  TIME -HOURS <TF> 

MODULE  REFfilR  TIME,  HOURS  <  TMG > 

LRU  FER  SYSTEM  ,  <EE> 

L  R  U  C  0  S  T  ,  $  (  C  U  P ) 

MODULE  COST ,l( OMF > 

PfiRT  COST  .  $ ( CFP  > 

FfiRT  COST  CN-E6UIPMENT  REFfilR  -  I(CFPE) 
DEVELOPMENT  COST  .  $ < CEND ) 

NON-RECURRING  PRODUCTION  COST  ,$<CPE> 
CONTRfiCTOR  LRU  REFfilR.  COST  <CUR> 
CONTRACTOR  MODULE  REFfilR  COST  - I ( CMR  > 
MODULE  TYPES. (P) 

FfiRT  TYPES.  (FP) 

FPfiCT ION  NON- STD . PfiRTS , ( FNSP > 

LRU  SUPPORT  EGFT.  CGST.*(CFIM) 

LRU+MODULE  SUPPORT  EOPT .  . f  <  CF  IF } 

LRU  S.E.  FLOGR  SFfiCE , SO . FT . < FTSGF > 
LRU+MODULE  S.E.  FLOOR  SPACE .SO . FT . < FTSOP ) 


1  S  3 . 

1  •  6 
2.77 
1  . 

21211. 

1 136.98 
1  44.62 
144.62 
1  7728683 . 

21 04808. 

1  0 6  0.56 
404. S4 


1  64 ! 

0  .  50 
1  17189. 

1  481 43. 

2. 48 
3.14 


COST- QUANT I  TV  EXPONENTS  (LEARNING  FACTORS): 

UN  I T  <  EUR )  0  .  S7S  MODULE  <  EMP  '•  0  .S3? 

REFERENCE  QUfiNTITIESi 

UNIT (RNU)  1000.  MODULE <RNM>  1000. 

SNIFFING  WEIGHT,  POUNDS: 

UNIT (MU)  60.0  MODULEC MM >  0.64 

STORAGE  CUBES,  CUBIC  FEET: 

UN ! T ( CUBED >  0.816  MODULE ( CUB EM )  0.015 

DEVELOPMENT  PHASE,  YEfiRS  *VD)  2.67 

PRODUCTION  PHASE,  YEfiRS  (YP-  2.65 


FfiRT <EPP> 


PfiRT  ( R.  N  F  > 


PfiRT ( M  F ) 


PfiRT (CUBEP) 


0  .  ?  7  0 

1  0  0  0  . 


0 .080 


0  .  0  0  1  S 


H-3 


f 


PRICE  LIFE  CVCLE  COST 


MAI  00  OPS 

INPUT  DATA 

RSM  DATA 

M  T  E  F 

1  S3. 

MTTR-LRU 

1.4  MTTR- MOD 

LC:  MCI 

2 .  S 

DEPLOYMENT 

E  Q U IPS 

1  0  0  0  . 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEFOT  2. 

LRUS/EQUIP 

1  . 

MODS-' LRU 

39.  FARTS/LRU 

1  64. 

EMFLOVMENT 
SUPPORT  PERI 

CD 

1  0  . 

HRS/MON 

30.0  0TF  0.041 

GLOBAL 

ECUS UP 

1  0  0  0  . 

0R6SUF 

0.  INTSUF 

20.  DEPSUP  2. 

ESC 

0  .  0  0  o 

LRU  FAIL  ALLOW 

0  . 

MAINTENANCE 

CONCEPT 

2 

’?  5 LRU  REPAIR  TO  FIECE  PART  AT  I  NT.  4  V  AT  DEFOT.  IV.  SCRAP. 


FROGRAM  COST 

DEUELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

1 772? . 

230 86. 

0  . 

4  0  S 1  5 . 

SUPPORT  EQUIP 

0  . 

3259 . 

3259. 

651  S. 

MANPOWER 

0  . 

0  . 

'  ISO  4. 

1  SO  4. 

SUPPLY 

0  . 

3  0  6  S . 

5197. 

S  2  6  5 . 

SUPPLV  ADM. 

0  . 

1  2. 

122. 

1  34. 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

577. 

577. 

TOTAL  COST 

1 772? . 

29425. 

1  0  960 . 

5S1 14. 

AVAILABILITY 

INHERENT 

0.9688  OPERATIONAL 

0 . 9688 

SUPPORT  EQUIPMENT 

ORG 

I  NT 

DEFOT 

NO . 

0  . 

20  . 

UTILIZATION 

0  .  0  0  0 

0  .917 

0 .0  38 

SUPPLV 

UNITS 

MODULES 

PARTS 

INITIAL  .  FER  T'/FE 

63 . 

2S . 

42. 

BALANCE  CONSUMED 

126.964 

0  .  0  0  0 

74.0  17 

C03T/EFFEC  T I  UN  ESS  LIST  <"V> 
2  -  100.0  Is  653. t 

MAI  00  JTI03  1  OF  3 


LC  FILE  INPUT  DfiTfi 


KfilOO  .JTIDS  1  OF  3 
DEFLGVMENT 

EQUIPS  CEO  1  000  .  GR6fiN!ZfiTIGN(0D>  0.  I NTERMED  I  fiTE  (C  I  >  20.  DEPOT  <  DC 


DURfiT I  ON  OF  SUPPORT  PEP  I  CD , VEfiPS ( VP >  10.00 

ON-TIME  FRfiCTIOH(CTF)  .OH! 


LRU  NTEF  , HOURS •'MT6F'' 

LRU  PEFfilR  TIME .HOURS (TF^ 

MODULE  PEFfilR  T  IKE  . HOURS  (  TMO 
LRU  PER  SYSTEM,  < EE) 

LRU  COST ,f( CUP) 

MODULE  COST.  *( CMP > 

PART  COST,  *<  OFF'1 

FfiRT  COST  ON-  ECU  I  FMENT  REPfi  I R  .  S  <  CFFE  '• 
DEUELOPMENT  COST  ,*  (CEND) 

NON-RECURRING  PRODUCTION  COST . * < CFE > 
CONTRfiCTGR  LRU  PEFfilR  COST. I (CUR > 
CONTRACTOR  MODULE  REFfilF.  COST.KCMR) 
MODULE  TYRES. (F> 

FfiRT  TYPES,  (FP' 

FRACTION  NON-STD.  PARTS. (FNSP> 

LF.U  SUPPORT  EOFT.  COST,! (OF  IN) 

LRU  +  MODULE  SUPPORT  EOFT .  ,  $ < CF I F  ) 

LRU  S . E .  FLOOR  SPACE , SO . FT . < FTSOF ) 
LRU+NODULE  S.E.  FLOOR  SPfiCE , SQ . FT . < FTSOF ) 


570  . 
1.52 

3.08 

1 

1 1 553. 

1 650 . H6 
78. 58 

■?  C  Cj  q 

1 0 1 38 ' 0  2 ! * 

1 1 62677. 
577.66 
577.66 
20  . 

1  70  . 

0  .  50 
8S7S7. 

1  1  HS6S. 
2.08 
2.  H 3 


COST- OUfiNT I  TV  EXPONENTS  (LEARNING  FACTORS): 

UNIT'EUF'  0.S7S  MODULE  <  EMR  >  0.838  FfiRT (EFF' 

REFERENCE  OUfiNTITIESJ 

UNIT(PNU)  1  0  0  0  .  MODULE (RNM >  1  0  0  0  .  PART  <  RNP  > 

SHIPPING  WEIGHT,  FOUNDS! 

UN  I T ( WU  >  50.0  MODULE (WM)  0.57  PfiPTCWP' 

STORAGE  CUBES,  UBIC  FEET: 

UN  I T  < CU6EU  >  0.556  MODULE* CUBEN >  0.026  FfiRT ( CU6EP > 

DEUELOPMENT  FHfiSE  ,  VEfiRS  (YD)  2.67 

PRODUCTION  FHfiSE,  VEfiRS  (VP'  2.75 


0 .870 

1  0  0  0  . 

0 .027 

0  .001  3 


H-5 


PRICE  LIFE  CVCLE  COST 


MR i 00  JTICS  1 

INPUT  DfiTfi 

P.ScM  DfiTfi 

mtpf 

OF  3 

570.  MTTR-LRU 

< 

5  MTTP-MOD 

■1>  • 

LC :  MC 

1 

GEFLOVKENT 

EQUIPS 

1000  .  GRGfiN !  ZfiT  I  ON 

0  , 

INTERNED  I  FITE 

SO. 

DEPOT  2. 

LRUS /ECU  IP 

! .  HODS/LRU 

20  . 

FfiRTS/LFU 

1  70  . 

EMPLGVMENT 

SUP POP T  PERIOD 

!  0  . 

fi  R  S  ■/  M  0  N 

30.0 

OTF  0.041 

Q  L  0  6  fi  L 

EG US UP 

'000.  ORQSUP 

0  . 

I  NT SUP 

20  . 

DEPSUF  2. 

ESC 

0  .  0  0  0  LRU  F  R  I  L  fi  L  L  C  l» 

0  . 

riftlNTENfiriCE  CONCEPT  I 

?5V.  LFIJ  FEFfilF  TG  PIECE  FfiFT  FiT  I N  T .  FiT  DEPOT.  1  \  SCPfiP. 


F R  0  G  P  fi  N  COST 

DEUELOPMENt 

PRODUCTION 

SUPPORT 

TOTfiL 

EQUIPMENT 

1  0 1 3S. 

1  263?. 

0  . 

22777. 

SUFPCFT  EQUIP 

0  . 

2527. 

2527 . 

5054. 

MfiNPGW ER 

0  . 

0  . 

645. 

645. 

S U PPL  V 

0  . 

1  553. 

55?. 

2112. 

SUFFLV  fiDM  . 

0  . 

1  1  . 

106. 

117. 

CONTRfiCTOF  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

1  58. 

1  58. 

TOTfiL  COST 

1 0 1 38 . 

t  6730 . 

*7  Q  ^ 

30863. 

fi,;fi  I  LFiB  I L  I  TV 

INfiEFENT 

0  .  ?  8  ?  8 

OPERfiT I ONfiL 

0 . 98?S 

SUPPORT  EQUIPMENT 

OFG 

I  NT 

DEPOT 

NO  . 

0  . 

20  . 

2 . 

U7 I L  I  ZfiT I ON 

0  .000 

0 . 335 

0 .014 

SUPPLV 

UNITS 

MODULES 

FfiRTS 

INITIAL.  FEF  T"FE 

38 . 

il  O  • 

30  . 

EfiLfiNCE  CONSUMED 

S'*.  30  8 

0.000 

6.711 

COST  'EFFECT  I  ,;NES3  LIST  ■'  \  ■ 
C -  1 0  0 .  0  1  -  70  6. 7 

Mfiion  ...’’IDS  2  OF  7 


H-6 


LC  FILE  INPUT  OfiTfi 


T 


HfilOO  JTIDS  2  OF  3 

4. 

DEPLOYMENT 
EQUIPS (ED) 


0 RGANIZfiTIC N ( 0 D  ) 


'  0  0  0  . 


DURST  I  ON  OF  SUPPORT  PERIOD  .YEARS' YF > 
ON-TIME  FRRCTICN<OTF> 


INTERNED  I fi  T  E  <  D I)  SO.  DEPOT (CD)  I 

■  0  .  0  0 

.041 


LRU  MTEF , HOURS'!  MTEF  > 

LRU  REFfilR  TIME  .HOURS •'  TF ) 

MODULE  REFfilR  TIME  , HOURS'-  TMO  > 

LRU  PER  SYSTEM.' EE  ■ 

LRU  COST . I ( C U F > 

MODULE  COST.  I (CMP' 

FfiRT  COST,  $(  CPF' 

FfiRT  COST  ON-EQUIPMENT  REFfilR .  I  (  C  F  F  E ) 
DEVELOPMENT  COST  ,  K CEND) 

NON-RECURRING  PRODUCTION  COST. *■ CPE) 

C 0 NTRfiCTOR  LRU  REFfilR  COST.KCUR) 
CONTRACTOR  MODULE  REFfilR  COST  ,  I  (  C M P. > 
MODULE  TYPES,' F  > 

PART  TYFES.(FF) 

FRfiCTI ON  NON-STD  .  FfiPTS  .  <  FNSP  '■ 

*  RU  SUFPORT  EQPT.  COST  .  S  (CF  I M  '■ 

LRU+MODULE  SUFPORT  E Q P T .  .  ! ( C F  I F  ) 

LRU  S.E.  FLOOR  SPACE, SQ.FT. .RTS Q  F  ) 

LRU  +  MODULE  S.E.  FLOOR  SPACE. SQ.FT. (FT S Q P ) 


570 

i 


’1553 
’  fi  5  ft 


1  0  1  3 SI  OS 
1  1  6  2677 
577 

=177 


20 
'  70 


1  4  S  6  S 


52 

0  s 


4 15 


isG 

66 


0? 

43 


COST-QUANTITY  EXPONENTS  'LEARNING  FACTORS):  ! 

UN  IT  <  E UP  >  0  .  STS  MODULE  C  EMP  >  0  .  ?3?  FfiRT  (  E F F  '■  0  .  ?70  1 


REFERENCE  QUANTITIES:- 

UNIT  <RNU>  1  0  0  0  .  MODULE ( R  N  M  ^  1  0  0  0  .  FfiRT  '  R  N  F  N  1  000. 


SHIPPING  WEIGHT,  FOUNDS: 

UNIT(WU),  50.0  MODULE*:  W  M  > 

STORAGE  CUBES ,  CUBIC  FEET: 

UN  I T  < CUBEU  >  0.556  MODULE < CUBEM  ' 


0.57  F  fi  R T  ■'  W  F  1  U  .  027 

0  .  0  26'  FART  '  C U B E F  ■’  U  .0013 


DEVELOPMENT  FHfiSE ,  VEfiRS  'YD)  2.67 

PRODUCTION  PHASE,  YEARS  (YP)  2. 75 


1 


H-7 


PRICE  LIFE  CYCLE  COST 


*4 


KfilOO  JTIDS  2  i 

jF  3 

LC : 

tic 

INPUT  DATA 

R&H  DATA 

MTBF 

570.  MTTR-LRU 

1.5  MTTR-MGD 

3.  1 

DEPLOYMENT 

EQUIPS  1000. 

LRUS/EQUIF  1. 

ORGAN IZfiT I  ON 
MODS/LRU 

o . 

20  . 

INTERMEDIATE  20. 

FfiRTS/LRU  170. 

DEPOT 

EMPLOY ME NT 

SUPPORT  PERIOD 

10  . 

h'  R  S  /  M  0  N 

30 . 0 

OTF 

G  L  0  6  A  L 

EQIJSUF  1000  . 

E  S  C  0  .  0  0  0 

ORGSUF 

LRU  FAIL  ALLOW 

0  . 
0  . 

I  NT  SUP 

20  , 

D EPS UP 

MAINTENANCE  CONCEPT  3 

•?5*{  LRU  REFAIR  TO  FIECE  PART  AT  INT. 

u  v 

fiT  DEFOT.  I-; 

:  SCRAP. 

PROGRAM  COST 

DEUELOPMENT 

PR 

ODUCT I  ON 

SUPPORT 

EQUIPMENT 

1 0 1 3S. 

1  2  6  3  S  . 

0  . 

22777 

SUPPORT  EQUIP 

0  . 

7  Cj  ~7 

2527. 

50  54 

MANPOWER 

0  . 

0  . 

645 . 

645 

SUPPLY 

0  . 

1  553. 

555 . 

2112 

SUFFLY  fiOM. 

0  . 

1  1  . 

10  6. 

1  1  7 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

1  38. 

1  38 

TOTAL  COST 

10138. 

1 6730  . 

3555. 

3  0  S  6  3 

AUfil LABILITY 

INHERENT 

0 . 5  S 5 8  0  PERfiT I ONfiL 

0  .  58 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO . 

0  . 

20  . 

'w  • 

UTILIZATION 

0  .000 

0 . 335 

0  .  0  1  u 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL.  PER  TYPE 

j  0  • 

ii  • 

30  . 

BALA N  C E  C  0  N  SOME  D 

24.308 

0  .  u  0  0 

6.711 

COST-EFFECT lUNESS  LIST  ('O 
1-  ’00,0  1  -  106.3 

M  6  1  0  0  J  T  I D  S  3  1 J  F  3 


LC  FILE  INPUT  DATA 


MR  100  JTIDS  3  OF  3 


DEPLOYMENT 

ECU  I FS  \  ED )  10  00.  ORGANIZATION  <  G  D  )  0.  I NTERMED I RTE  <  D  I)  20.  DEFGT (  0D> 


DURATION  OF  SUFPCRT  FER I OD , YEARS < VR ) 
ON-TIME  FFfiCT I  ON < OTF ) 


1  0  .  0  0 
.041 


LRU  MTBF  ,  HOURS'!  NTEF> 

LRU  REFRIR  TIME  ,KGURS<TF) 

MODULE  REPRIF  TIME  .HOURS (TMG) 

LRU  FER  SYSTEM  > (EE> 

L  R  U  C  0  3  T  i  $  ( C  U  F  ) 

M  0  D  U  L  E  C  0  S  T  .  f  (  C  M  F ) 

F  fi  R  T  C  C  S  T  i  $  <  C  F  F ) 

FfiRT  COST  ON-EO.UIFMENT  REFRIR  ,$<CFPE) 
OEUELOFMENT  COST , $ ( CEND ) 

NON-RECURRING  PRODUCTION  COST , $ < CFE > 
CONTRACTOR  LRU  REFRIR  CGST,$<CUR> 
CONTRACTOR  MODULE  REFRIR  COST.$<CMR> 
MODULE  TVFES.(F) 

FRRT  TYPES,  <PF> 

FRACTION  NON-STD. FfiRTS  ,  < FNSF > 

LRU  SUPPORT  EQFT.  COST , $ < CF I M > 

LRU+MODULE  SUPPORT  EQFT .  . * < CF I F ) 

LRU  S.E.  FLOOR  SPRCE , SO . FT . ( FTSQF ) 

LRU  +  MODULE  S.E.  FLOOR  SFACE , SQ . FT .  ( FTSQF  ) 


1  . 


11553. 
650 . 46 


1013 S 1 0 2 . 
i 1 62677. 


7  0/  o  7 

1  1  4  S  6  8 


66 


50 


0  S 
43 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT(EUF)  0.S7S 

MODULE ( EMF  > 

|*|  *-i  *5 

FART < EPP> 

0 . 9  7 

REFERENCE  QUANTITIES: 

UNIT(RNU)  1000. 

MODULE (RNM) 

1  0  0  0  . 

FART(RNF) 

1  0  0  0  . 

SNIFFING  WEIGHT  «  FOUNDS* 

UNIT(WU)  50.0 

MODULE (WM) 

0  .  57 

FfiRT ( W  F ) 

0  .  0  z 

STORAGE  CUBES,  CUBIC  FEET 

: 

UNIT ( CUBE  U  >  0.556 

MODULE (CUEEM) 

0.02  6 

FfiRT (CUBEF) 

0  ,  0  0 

OEUELOFMENT  FKASE,  YEARS 

( YD) 

Z  •  £•? 

PRODUCTION  PHASE.  YEARS  V 

Y  F  > 

2. 75 

H-9 


PRICE  LIFE  CYCLE  COST 


Mfi  1  0 0  -J TIC S  3  OF  3 

LC: 

MCI 

INFUT  DATA 

P  Ml  DfiTfi 

MTBF  570. 

MTTR-LRU  1 

.5  KTTF-KCC 

3.  1 

DEPLOYMENT 

EQUIPS  1000. 

O  R  G  fi  N I  Z  fi  T I O  N  0 

INTERMEDIATE 

20.  DEPOT 

2  . 

LRUS/ECU ! F  ). 

MODS/LRU  20 

.  FfiPTS/LRU 

1  70  . 

EMPLOYMENT 

SUFPORT  PERIOD 

1  0  . 

HRS / M O N 

3  0  .  0  O  T  F  0 

.  04  1 

GLOBAL 

EQIJSUF  10  0  0  . 

IJ  p  Q  S IJ  P  !J 

INTSUP 

20.  DEPSUP 

2  • 

E  S  C  0  .  0  0  0  LRU  F  fi  I L  ALL  O  l«  0 

MAINTENANCE  CGNCEFT  2 

55S  LRU  REFAIR  TO  PIECE  FfiRT  AT  I  NT.  4 

y.  RT  DEPOT.  C.  S 

CRAP. 

FRGQRfiM  COST 

O  E  U  E  L  O  F  M  E  N  T  F  P  O  D  U  C  T  I O  N 

SUPPORT 

TOTAL 

EQUIPMENT 

1 0 1 38. 

1  2  6  3 '?  . 

0  . 

S U P POP7  EQUIP 

0  . 

2527. 

2527. 

50  54. 

MfiNPOKER 

0  . 

0  . 

6H5 . 

645. 

SUPPLY 

0  . 

1553. 

55? . 

2112. 

SUPFLY  RDM. 

0  . 

1  1  . 

10  6. 

117. 

CON TR ROTOR  SUPPORT 

0  . 

0  . 

0  . 

0. 

OTHER 

0  . 

0  . 

1  58. 

158. 

TGTfiL  COST 

1 0 1 38. 

1  6730  . 

3885. 

3  0  8  63.: 

hl!R  I LRB  I L  I  TV 

INHERENT 

0  .  8  8  ?  8 

OPERATIONAL 

o 

.  5898 

SUFPORT  EQUIPMENT 

O  R  O 

INT 

DEFOT 

NO. 

0  . 

20  . 

2 . 

U  T  I L  I  Z  fi  T  I O  N 

0  .  0  0  0 

0.335 

0 .014 

SUPPLY 

UNITS 

M O DOLE  S 

PARTS 

INITIAL.  PER  TVFE 

3  S . 

2  S . 

30  . 

SfiLRHCE  C ONSUMED 

24.308 

0  .  0  0  0 

6.711 

COST /EFFECT  IUNESS  LIST  CO 
2  -  10  0.  0  ! -  30b. 3 

MR  100  SEEK TALK 


H-10 


LC  FILE  INPUT  DfiTfi 


MR i 00  SEEKTfiLK 
DEPLGVMENT 

ECU  I  PS  < ED )  1000  .  ORGAN ! ZfiT I  CM  ( GD)  0.  INTERMEDIATED  )  20.  DEPCT(DD) 

DURfiTIGN  OF  SUPPORT  PERIOD ,VERRS<VR)  10.00 

ON- T I  ME  FRfiCTIGN(GTF)  . OH  1 


LRU  MTBF ,HOURS<MTBF>  HIS . 

LRU  REPFilR  TINE  *  HOURS  <  TF)  1.HS 

MODULE  REFRIR  T I  ME  ,  HOURS < TMO )  3.0  1 

LRU  PER  SYSTEM,  < EE >  1. 

LRU  COST  ,  # ( C U F  >  11732. 

MODULE  COST,! (CNF''  1H0  7.SS 

FfiRT  COST  ,#  (CPF.’'  67.  OH 

FfiRT  COST  ON- EQUIPMENT  REPfilR  ,  $(CPPE)  67.  OH 

DEUELOPMENT  COST  ,$<CEND>  10  570  7SS. 

NON-RECURRING  PRODUCTION  COST,# (CPE)  11SH062. 

CONTRACTOR  LRU  REFRIR  COST,# (CUR)  5S6.62 

CCNTRfiCTGR  MODULE  REFRIR  CGST,#(CMR)  HS2.76 

MODULE  TYPES, <P>  23. 

FfiRT  TYPES.  (PP>  1SS. 

FRRCT I  ON  NON- STD. FfiRTS , (FNSP>  0.50 

LRU  SUPPORT  EGPT .  COST . $ < CF I M )  SSI  HI. 

LRU+MODULE  SUPPORT  EQFT .  ,  # < CF I F  )  11  HI  17. 

LRU  S.E.  FLOOR  SPRCE, SQ.FT. ( F  T  S  G  F  >  2.  OS 

LRU+MODULE  S.E.  FLOOR  SPRCE , SO . FT . ( FTSQP )  2.H2 


COST-GUfiNTITY  EXPONENTS  (LEARNING  FACTORS): 

UNIT(EUP)  0.S7S  MODULE''.  EMF  >  0.S3S  FfiRT  (EFP)  0.S70 

REFERENCE  QUANTITIES: 

UNIT(RNU)  10  0  0  .  MODULE*:  RNM)  100  0  .  FfiRT  <RNF>  1  0  00  . 

SHIPPING  WEIGHT.  POUNDS*. 

UNIT  (MU)  27.0  MODULE*:  WM  >  0.60  FfiRT  ( WF )  0.02S 

STORAGE  CUBES,  CUBIC  FEET: 

UN  I T  (  CUBEU  >  0.625  MODULE  (CUBEM)  0.025  PfiRT(CUBEP)  0.00  12 


DEVELOPMENT  FHfiSE ,  YEfiRS  (YD)  2.67 

PRODUCTION  FHfiSE,  YEARS  (YF)  2.69 


H-ll 


FRICE  LIFE  CVCLE  COST 


MAI  00  SEEK.TALK 
INPUT  DATA 
R  S  M  G  fi  T  fi 


LC : 


NCI 


MTBF 

4HS . 

MTTR-LRU 

DEPLOYMENT 

EQUIPS 

1  0  0  0  . 

ORGANIZATION 

LRUS/EQUIP 

1  . 

MOOS/LRU 

EMPLOYMENT 
SUPPORT  FERICO 

G  L  0  B  Fi  L 

EG VS UP 
ESC 


1  0  . 


10  0  0.  0 R S  S  U  P 

0.000  LRU  FfilL  ALLOW 


NTTR-NOC 


INTERNEDIfiTE  SO 
FfiRTS/LRU  1 S S . 


HRS/ M 0 N  30.0 

I  NTS UP  20 


DEPOT  2. 

OTF  O.OHt 
DEFSUF  2. 


MAINTENANCE  CONCEPT  2 

553!  LRU  REFAIR  TO  FIECE  FART  fiT  INT.  H*<  fiT  OEFGT .  1 
PROGRAM  COST 


EQUIPMENT 

SUPPORT  ECU  IF 

MANFOHER 

SUPPLY 

3UFFLV  HON. 

CONTRfiCTOR  SUFFCRT 

OTHER 


SCRAP. 


TOTAL  COST 


RUfi  I  LfiB  I L I  TV- 
INHERENT 

SUFFORT  EQUIPMENT 
NO. 

UTILIZATION 

SUPPLY 

INITIAL.  FER  TYPE 
BALANCE  CONSUMED 


DEVELOPMENT 

PRODUCTION 

SUFFORT 

TOTfiL 

1  0  571 . 

1 2S3H. 

0  . 

2  3  H  0  5  . 

0  . 

2  5  t  t  . 

2511. 

5021  . 

0  . 

0  . 

SO  3. 

SO  3. 

0  . 

1  567. 

■*. 

O  .•  4  . 

2H3S. 

0  . 

1  2. 

IIS. 

1  30  . 

0  . 

0  . 

0  . 

0  . 

0  . 

0  . 

1  0  s . 

1  0  S . 

10571. 

1  6  S  2  H . 

H412. 

31  SOS. 

0  . 

9  S  7  0  OPERATIONAL 

0  .  S  S  7  0 

ORG 

INT 

OEFCT 

0  . 

20  . 

2  ■ 

0  .  0  0  0 

0.415 

0  .  0  1  7 

UNITS 

MODULES 

FARTS 

4  0  . 

£  S  ■ 

•j  4  • 

39.056 

0  .  0  0  0 

1  0  .  1  1  s 

COST /EFFECT  IVNESS  LIST  C/.) 
2-  10  0.0  !  -  S'?!.’? 

M fi 1 0 0  1 1 j H F fi M  FT 


H-12 


LC  FILE  INPUT  DATA 


1 


Mfi i 0 0  UHFAM  RT 


DEPLOVNENT 

EQUIPS  CEO  1000  .  ORGAN I ZAT  I GN < CD ) 

DURfiTI GN  GF  SUPPORT  FERIGD .YEARSC YR> 
ON- TINE  FRACTIONS  OTF) 


0.  INTERMEDIATED!  > 

1  0  .  0  0 
.cm 


DEFGTCDO 


LRU  NTBF . HOURSC NTBF  >  2230. 

LRU  REPAIR  TINE -HOURS <TF>  1.61 

NODULE  REPAIR  T I NE  , HOURSC TNG)  3.27 

LRU  PER  SYSTEN  *  < EE)  1. 

LRU  COST, $< CUP)  2305. 

NODULE  COST  , t C CNF >  1633.1? 

F  A  R  T  C G 3  T  , 1 C  C F P )  33.00 

FART  COST  GN-EGUIFNENT  PEFfi I R , $ < CPFE )  33.00 

DEVELOPMENT  COST  ,  $ C CEND )  HO  3727. 

NON-RECURRING  PRODUCTION  COST, *< CPE)  312212. 

CONTRACTOR  LRU  REPAIR  COST,  $( CUR)  1  HO . 27 

CONTRACTOR  NODULE  REFfilR  CCST,*CCMR>  53?. 12 

NODULE  TYPES.  CP)  5. 

PART  TYPES, <FF>  115. 

FRACTION  NON- STD. PARTS, CFNSP)  0.50 

LRU  SUPPORT  EGFT.  CCST,*<CFIM>  HS027. 

LRU+NODULE  SUPPORT  EGFT .  ,  $ < OF  I F >  55SH5 . 

LRU  S.E.  FLOOR  SPACE  .30.  FT.  CFTSGF'1  1.02 

LRU  +  NODULE  S.E.  FLOOR  SPACE, SQ.FT. (FTSGP)  1.13 


COST-QUANTITY  EXPONENTS  CLEARNING  FACTORS): 

UNITCEUP)  0.S7S  NODULE  <  EMP  >  0.?3?  PART  C  EPP ) 

REFERENCE  QUANTITIES: 

UN  IT C RNU )  1  000  .  NODULECRNN)  10  0  0  .  FARTCRNP) 

SHIPPING  WEIGHT,  FOUNDS: 

UN  IT  C  WU  >  6.0  NODULE CWN)  0.60  FART  CMP) 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT  CCU6EU)  0.167  NODULE C CUBEM)  0.0  33  FARTCCUBEP) 


DEVELOPMENT  PHASE,  YEARS  CYD)  1.50 

PRODUCTION  FHASE ,  YEARS  CYF)  2.5? 


0  .  ?70 


1  0  0  0  . 


0.012 

0  .  0  0  0 


t 


PRICE  LIFE  CYCLE  COST 


MR  10 0  UHFRM  FT 

LC :  MC1 

INPUT  D fi T fi 

F & M  OfiTfi 

MTBF  £230 . 

MTTR-LRU 

1.6  MTTR-MOO 

3.3 

DEPLOYMENT 

EQUIPS  1000. 

0RSRNI2RTIGN 

0.  INTERMEDIATE 

20.  DEFOT  2. 

LFUS/EGUIP  1. 

MGCS/LR.U 

5.  FRRTS/LRU 

1  15. 

EMPLOYMENT 

SUPPORT  FEPIOO 

10. 

HRS/MON 

30.0  OTF 

0 .041 

GLGBfiL 

EQUSUP  1000. 

ESC  0.0 0 0 

MR  I NTENRNCE  CONCEPT 

ORGSUF 

LRU  FAIL  RLLOW 

0.  INTSUP 

0  . 

20.  DEFSUF  2. 

35*;  LRU  FEFRIF  TO  FIECE  FRPT  RT  INT. 

V/.  RT  DEFOT.  IV.  S 

CPRP. 

PFOGRRM  COST 

OEUELGFMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

40  4. 

310  3. 

0  . 

350  7. 

SUFPORT  EQUIP 

0  . 

1  22’?. 

1  22?. 

2457. 

M  R  N  P  0  W  E  P 

0  . 

0  . 

1  74 . 

1  74. 

SUPPLY 

0  . 

333 . 

0  . 

333. 

SUPPLY  ROM. 

0  . 

6 . 

34. 

70  . 

contractor  support 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

o . 

5 . 

5. 

TOTRL  COST 

40  4. 

4302. 

1  4  7 1  . 

3577. 

RUR I LRB I L I TY 

INHERENT 

0 . SS74 

OPERfiT I ONfiL 

0 . 997H 

SUPPORT  EQUIPMENT 

0  R  G 

INT 

DEFOT 

NO. 

0  . 

20. 

■ 

UTILIZATION 

0  .000 

0 .032 

0.004 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL.  PER  TYFE 

23 . 

2  3 . 

BRLRNCE  CONSUMED 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

COST  ’’EFFECT  I UNESS  LIST  '•/. 
2-  1  0 0 . 0  1  -  130.3 

M  fi  1  0 0  UHFRM  FT 


LC  FILE  INPUT  DfiTfi 


NfilOO  VNFfiM  FT 


DEPLOYMENT 

ECU  I  PS < ED >  1  0  0  0  .  GRSfiNIZfiTIGN<GD>  0.  INTERNED IfiTE(DI)  20.  DEFGT  (DO 


DURfiTIGN  OF  SUPPORT  FEF.  IGD  ,  VEfiRS* YR)  10.00 

GN-TINE  FRfiCTION(GTF)  .041 

LRIJ  MT6F  .  HOURS  <  MTBF  >  166?. 

LRU  REFfilR  TIME  .HOURS  «1  T  F  >  '.51 

MODULE  REFfilR  TIME .HOURS < IMG)  3.06 

LRU  PER  SYSTEM, (EE)  1. 

LRU  COST , $ ( CUF >  3510. 

MODULE  COST  ,  $ ( CMP  >  150  4.23 

FfiRT  COST.  *  (CFF'-  3'?.  5? 

FfiRT  COST  GN- EQUIPMENT  REFfilR.  ,  $<CFPE>  39.5? 

DEVELOPMENT  CCST.KCEND)  ‘+91599. 

N0N-RECURRIN6  PRODUCTION  COST , I ( C F E )  394093. 

CGNTRfiCTGR  LRU  REFfilR  CCST,*<CUR>  175. H9 

CGNTRfiCTOR  MODULE  REFfilR  COST ,f (CMR)  526. HS 

MODULE  TYFES.(F)  7. 

FfiRT  TYPES,  <FP>  IIS. 

FRfiCTION  NON-STD. PfiRT3<(FNSP>  0.50 

LRU  SUPPORT  EGFT.  COST  , $ < CF I M >  53609. 

LRU  +  MGDULE  SUPPORT  EGFT .  , $ ( CF I F )  62336. 

LRU  S.E.  FLOOR  SFfiCE , SO . FT . < FTSGF )  1.13 

LRU-MGGULE  S.E.  FLOOR  SFfiCE, SO. FT. (FTSGF)  1.32 


COST- CrUfiNT I  TV  EXPONENTS  (LEfiRH IM6  FfiCTORS) : 


UHIT(EUF) 


0  .  S7S 


REFERENCE  QUANTITIES: 
UNITCRNU)  1000. 


MODULE-:  EMF) 

MGDULE<RNK> 


SKIPPING  WEIGHT.  FOUNDS: 

UNITCWU)  7.0  MODULE ( WM ) 


STORAGE  CUBES,  CUBIC  FEET: 

UNIT  <  CUBEU )  0.1 SS  MODULE <CUBEM> 


0.93?  FfiRT-:  EFF) 

1  0  0  0  .  FfiRT  ( F:  N  F  ) 

0.57  FfiRT (WF) 
0.027  FfiRT (CUBEF) 


0 . 970 


0  0  0  . 

0.015 

0.000 


DEVELOPMENT  FHfiSE ,  VEfiRS  <YD>  1.50 

FRODUCT I  ON  FHfiSE.  VEfiRS  (VP)  2.59 


H-15 


MfilOO  NKFRM  FT 

INPUT  DfiTfi 

FRICE  LIFE  CYCLE  COST 

LC :  MC 

R&M  DfiTfi 

MTBF  1669. 

MTTR-LRU 

1.5  MTTR- MOD 

3.1 

DEPLOVHENT 

EQUIPS  1000. 

organization 

0.  INTERMEDIATE  20.  DEFCT  2. 

LRUS  •/  EQUIP  1. 

MODS/LRU 

7.  FARTS/LRU 

IIS. 

EMPLOYMENT 

SUFFORT  FEE  I  CD 

1  0  . 

K  R  S  /  M  0  N 

30.0  OTF 

0  .  0  1  1 

GLOBAL 

EGUSUF  1  0  0  0  . 

ORGSUP 

0.  INTSUF 

20.  DEPSUP  2. 

ESC  0.000 

MAINTENANCE  CONCEPT 

LRU  FAIL  ALLOW 

0  . 

• 

S3*  LRU  FEFfilF  TO  FIECE  FfiFT  AT  I  NT. 

1’<  AT  DEFOT.  r 

SCFAF . 

PROGRAM  COST 

DEUELGFMENT 

FFOOUCT I  ON 

SUFFORT 

TOTAL 

EQUIPMENT 

192 . 

3SS6 . 

0 . 

HI,??. 

SUFFORT  ECU  IF 

0  . 

1  371  . 

1  371  . 

2713. 

MANPOWER 

0  . 

0  . 

221  . 

221  . 

SUPPLY 

0  . 

H6  1  . 

0  . 

H61  . 

SUPPLY  FiOM. 

o . 

6  7 . 

71. 

CONTRACTOR  SUFFORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

o . 

0  . 

S. 

S. 

TOTAL  COST 

5721 . 

1667. 

7  S  S  3 . 

Al!fi  I  LAB  I  L  I  TV 

INHERENT 

0 . SS65 

OPERATIONAL 

0 . SS65 

SUPPORT  EQUIPMENT 

ORG 

I  NT 

DEFOT 

NO. 

0  . 

20. 

UTILIZATION 

0.00  0 

0  .111 

0.005 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL.  FER  TVFE 

30. 

2  S . 

7 

BALANCE  CONSUMED 

0  .000 

0  .  0  0  0 

"q.’ooo 

CGST/EFFECT I UNES3  LIST  -  '» 
2  -  10  0.0  1  -  166.2 

MfilOO  U H F F M  F:T 


H-16 


LC  FILE  INPUT  DfiTA 

NA100  UHFFN  FT 
DEPLOYMENT 

ECU  I  PS ( ED >  1  000  .  ORGAN I ZAT I  ON  COD >  0.  I NTERMED I ATE < D I )  20.  DEPOT <DD) 

DURfiT I  ON  OF  SUPPORT  PERIOD .VEARST YR>  10.00 

ON-TIKE  FFfiCTICN(GTF)  .04-1 


LRU  HTBF,  HOURS <HT6F>  2227. 

LRU  REFfilR  TINE  , HOURS  <  TF  >  1.HS 

NODULE  REFfilR  TINE  .HOURS' TNG)  3.00 

LRU  PER  SYSTEM,’ EE >  1. 

LRU  COST . I ( CUP ^  2716. 

NODULE  COST  .  i < CNF >  1629.70 

PfiRT  COST i *  <  CPF  1  36.22 

PfiRT  COST  ON- EQUIPMENT  REPA I R , * < CPPE >  36.22 

DEUELOFNENT  COST .*<CEND>  39H161. 

NON-RECURRING  PRODUCTION  COST  ,$< CPE :■  317H15. 

CONTRACTOR  LRU  REFfilR  COST. S< CUR)  135. SI 

CONTRACTOR  NODULE  REFfilR  COST.*<CRR>  570. HO 

NODULE  T V P E $  i  <  P  >  5. 

FfiRT  T'/FES  *  <  F F  >  105. 

FRACTION  NON-STD. PARTS , (FNSF)  0.50 

LRU  SUPPORT  EQFT.  CCST.i(CFIN)  H7161. 

LRU+MQOULE  SUPPORT  E 0 F T .  . # ( C F I F )  5HS38 . 

LRU  S.E.  FLOOR  SPfiCE .SO. FT. (FTSGF)  1.00 

LRU+MQOULE  S.E.  FLOOR  SPfiCE . SO . FT . ( FTSGP >  1.16 


COST- GUfiNT I  TV  EXPONENTS  (LEARNING  FfiCTORS): 

UNIT(EUF)  0.S7S  KOOULE(ENP)  0.939  PfiRT  (EPP'1  0.970 


REFERENCE  QUANTITIES: 
UNIT(RNU)  1000. 

SNIPPING  WEIGHT,  FOUNDS: 
UNIT  < WU  >  5.0 

STORAGE  CUBES,  CUBIC  FEET 
UNIT ( CUBEU)  0.125 

DEUELOFNENT  PHASE,  YEARS 
PRODUCT  ION  PHASE,  YEARS  ( 


MODULE <RNN> 

1  0  0  0  . 

NODULE (WN> 

0 . 60 

• 

• 

NCCULE< CUBENO 

0.025 

(YD) 

1  .  50 

YP  > 

2. 5S 

FfiRT <RNP>  1000. 

PfiRT (WF)  0.013 

PfiRT <CUBEF>  0.0006 


PRICE  LIFE  CYCLE  COST 


MAI  00  UHFFM  RT  LC:  MC 

IMPUT  DflTfi 


RQM  DATA 


MTBF  4427. 

MTTR-LRU 

1  # 

5  MTTR-MOD 

3.0 

DEPLOYMENT 

EQIJIFS  1  000  . 

ORGANIZATION 

0  . 

INTERMEDIATE 

20  . 

DEFOT  2. 

LRUS/EGUIF  1. 

MODS/ LRU 

5 . 

PARTS/LRU 

105. 

EMPLOYMENT 

SUPPORT  PERIOD 

10  . 

HRS/ M  0  N 

30.0 

OTF  0.041 

GLOBAL 

ECU SUP  1000. 

ESC  0.000 

MAINTENANCE  CONCEPT 

CRGSUF 

LRU  FAIL  ALLOW 

0  . 
o . 

I  NT SUP 

20  . 

DEPSUP  2. 

93V.  LRU  REPAIR  TO  PIECE  PART  AT  INT. 

4*' 

AT  DEFOT.  IV.  S 

CRAP. 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

T  0  T  A 

EQUIPMENT 

394. 

30  20  . 

0  . 

34  1  4 

SUPPORT  EQUIP 

0  . 

1  20  6. 

1206. 

2413 

MANPOWER 

0  . 

0  . 

1  6  4  • 

1  63 

SUPPLY 

0  . 

354 . 

0  . 

354 

SUPPLY  ADM. 

0  . 

6 . 

59. 

64 

CONTRACTOR  SUFPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

4 . 

4 

TOTAL  COST 

3  ’?  H , 

4586 . 

1432. 

6412 

AVAILABILITY 

INHERENT 

0 . 9974 

OPERATIONAL 

0  .  SS7U 

SUPPORT  EQUIPMENT 

0  R  G 

INT 

DEFOT 

NO , 

0  . 

20  . 

4  . 

UTILIZATION 

0  .  0  0  0 

0  .  0S4 

0 .004 

SUPPLY 

UNITS 

MODULES 

■PARTS 

INITIAL,  PER  TYPE 

28. 

28 . 

f  ■ 

BALANCE  CONSUMED 

0  .  0  0  0 

0  .  0  0  0 

0.00  0 

COST  'EFFECT I ,:NESS  LIST  <5:> 
£ -  10  0.0  1  -  135.7 

MAI  0  0  HF  RT 


H-18 


LC  FILE  INPUT  DATA 


’i 

1 


KfilOO  HF  RT 


DEPLOYMENT 

ECU  I FS  CEO  1  000  .  ORGAN  1 2AT I  OH  C  CD ) 

OURfiT I  ON  OF  SUFFORT  FERIOG .YEARS' VR> 
ON- TIKE  FRfiCT I ON ( OTF > 


0.  INTERNED  I fiTECD  I  >  20 .  CEFOTCDO  2 

10.0  0 

.041 


LRU  NTBF  , HOURS*: MTBF) 

LRU  REPAIR  TINE  .HOURSCTF) 

NODULE  REFfilR  T I NE  .HOURS C TNG > 

LRU  PER  SYSTEM,  CEE) 

LRU  COST ,  $  C C U F ) 

NODULE  COST, $C CNF) 

FART  COST,  1C  OFF > 

FfiRT  COST  ON-ECUIFNENT  REFfilR, fCCFFE) 
DEUELGFNENT  COST , I C CEND > 

NON-RECURRING  PRODUCTION  COST ,  *  C  C  F  E  > 
CONTRACTOR  LRU  REFfilR  COST, *C CUR) 
CONTRACTOR  NODULE  REFfilR  COST , $<CKR) 
NODULE  TYPES',  CP) 

FfiRT  TYPES, CFF) 

FRACTION  NON-STD. FfiRTS ,CFNSF> 

LRU  SUFFORT  EGFT .  COST  CCFIN) 

LRU+MOOULE  SUFFORT  EGPT . . t < CF I F > 

LRU  S.E.  FLOOR  SPfiCE  ,SG. FT. CFTSCF) 
LRU+NOOULE  S.E.  FLOOR  SFfiCE, SQ.FT. CFTSCF) 


110  7. 

1  .  50 
3.04 

1  . 

5000  . 

1 500.04 
48.39 
48. 39 
671079. 

54 1 067 . 
250 . 0  1 
525.0  1 
1  0  . 

131  . 
0.50 
63713. 

7  4  0  S  4 . 


1  .35 
1  .  57 


COST- OUfiNTITY  EXPONENTS  1 
UNITCEUF)  0.S7S 

:  LEARNING  FACTORS) 
MODULEC ENF) 

0 . 9  3  9 

FARTCEFF) 

0 . 970 

REFERENCE  QUANTITIES! 

UN  IT  C  FNU  >  1  000  . 

MODULE CRNM) 

’  0  0  0  . 

part<rnp> 

t  0  0  0  . 

SNIFFING  WEIGHT,  FOUNDS: 
UN  IT' MU)  12.0 

MODULE CWN) 

0 . 60 

FARTCWFt 

0.01? 

STORAGE  CUBES.  CUBIC  FEET: 

UNITCCUBEU)  0.27S  NODULE < CUBEN > 

0  .  0  28 

FfiRT CCUBEF) 

0.0009 

DEUELGFNENT  PHASE,  YEARS 
PRODUCTION  FHASE,  YEARS  C 

CVD) 

YF) 

1  .50 
2.61 

H-19 


PRICE  LIFE  CYCLE  COST 


MAI  00  HP  FT 
INPUT  DATA 
Rill  ORTA 


MTBF 

110  7. 

MTTP-LRU 

1  ,  5 

OEPLGVNENT 

EQUIFS 

1  000  . 

ORQANIZAT I  ON 

0  . 

LRUS/ EQUIP 

1 . 

MODS/LRU 

1  0  . 

EMPLOYMENT 
SUPPORT  PERIOD 

GLOBAL 

E  Q  l j  3  U  P  ! 

ESC  ( 


•000,  OPS SUP  0 

0.00  0  LRU  FAIL  PILLOW  0 


1,5  HTTP- MOD 

).  I NTEPMED IRTE 
0.  FPiPTS/LPU 

KPS/MOM 

).  INTSUF 


£0.  DEPOT 
131. 


30.0  OTF  C 

£0.  DEPSUP 


MR I NTENfiNCE  CONCEPT  £ 

?53  LRU  REPAIR  TO  PIECE  FART  AT  INT.  fit  DEPOT,  f*  SCRAP. 


PROGRAM  COST 


GEUELGPMENT 


PRODUCTION 


SUPPORT 


EQUIPMENT 

07  1  , 

5514. 

0  . 

6  1  $5 

SUPPORT  EQUIP 

0  . 

1630. 

16  30  . 

3  £  6  0 

MANPOWER. 

0  . 

0  . 

330  . 

3  3  0 

SUPFLV 

0  . 

657. 

1  £ . 

66? 

SUPFLV  ADM. 

0  . 

S . 

-t 

*'  i  « 

SH 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

£0  . 

£0 

TOTAL  COST 

671. 

7  SOS. 

£9  6'?. 

1  0  5  H  S 

RUA I  LAB IL ITV 
INHERENT 

SUPPORT  EQUIPMENT 
NO. 

UTILIZATION 

SUPFLV 

INITIAL.  PER  TVFE 
BALANCE  CONSUMED 


0  P  Q 
0  . 

0  .  0  0  0 

UNITS 
3t  . 

1  .  £H 3 


0.3S4?  OPERATIONAL 

INT 

£0. 

0.171 

MODULES 
£  S . 

0  .  0  0  0 


0  .  s  ?  4  7 


DEPOT 

« 

0  .  0  0  7 
PARTS 
0  .  0  0  0 


COST/EFFECT  I UNESS  LIST  (•;> 
£ -  10  0.0  1  -  £  £  5 . 3 
M A 1 0 0  TACAN 


H-20 


LC  FILE  INPUT  DATfi 


MAI  0  0  TfiCAN 


DEPLOYMENT 

EQU I  PS ( ED  >  10  0  0  .  ORGANIZATIONS)  0.  I  NTEP.MED  I  fiTE<  C I  >  £0  . 

DUPfiT ION  OF  SUFFORT  PERIOD ,  VEARSCYR)  10.00 

ON-TIME  FRfiCTION(OTF)  .0*1 

LRU  MT6F, HOURS <MT6F>  1105. 

LRU  REPfilR  TIME  . HOURS < TF)  1.35 

MODULE  REPfilR  TIME  , HOURS': TMO>  2.7* 

LRU  PER  SYSTEM, (EE)  1. 

LRU  COST, I (CUP)  *900 . 

MODULE  COST  .  T  <  CMP  >  1*69.90 

FfiRT  COST  . $ ( CPP >  70.0  0 

FORT  COST  CIS- EQUIPMENT  REFfi  I R  .  f  (  CFFE  )  70.0  0 

DEUELOFMENT  COST.KCEND)  570066. 

NON- RECUR R I  NS  PRODUCTION  COST. t (CPE)  5*36*2. 

CCNTRfiCTOR  LRU  REPfilR  COST  ,  S  (CUR. )  2*9.98 

CONTRACTOR  MODULE  REFfi  I R  COST,  *< CNF )  51*.  *7 

MODULE  TYPES,  (P)  10. 

FfiRT  TYPES.  <PP>  S6. 

FRACTION  NON-STD. PfiRTS  ,  ( FNSP )  0.50 

LRU  SUFFORT  EGPT .  COST . * < CF I N >  6292S. 

LRU+MCDULE  SUPPORT  EGPT .  ,  * < CF I F >  73173. 

LRU  S.E.  FLOOR  SFfiCE  ,  SO. FT . (FTSOF)  1.33 

LRU+MODULE  S.E.  FLOOR  SFfiCE-, SQ.FT.  (FTSOF)  1.55 


COST  -  QUfilST  I  T”  EXPONENTS  (LEARNING  FfiCTORS): 
UNIT(EUF)  0.S7S  MCDULE(EMP) 


0.93?  FART (EPF) 


REFERENCE  QUANTITIES: 

UN  IT ( RNU )  10  0  0  .  MODULE ( RNM  >  10  0  0  .  PARTfRNP) 


SNIFFING  WEIGHT,  POUNDS) 

UN  I T  < KU )  11. 0  MODULE  < KM >  0 . 60  FfiRT ( KP ) 


STORAGE  CUBES.  CUBIC  FEET: 

UN  IT1'  CUBED  >  0.1*6  MODULE  <  CUBE  M )  0.015  FfiRT  <  r  U  B  E  F ' 

1  .  50 

2. 60 


DEPOT 


1  0 


DEUELOFMENT  FHASE  ,  YEARS  (YD) 
PRODUCTION  PHASE ,  YEARS  (VP) 


*v%  * 


PRICE  LIFE  CVCLE  COST 

MAI  00  TAC..N  LC:  MC 

INPUT  DATfi 


R&M  DfiTfi 


M  T  6  F  tt 05. 

MTTP-LRU 

1.7  MTTR-MGD 

"7 

DEPLOYMENT 

EQUIPS  1000. 

0  R  3  A  N I  Z  fi  T 1 0  N 

0.  INTERMEDIATE 

20.  DEPOT 

^  , 

LRUS/EQUIP  1. 

MODS /LRU  1 

0.  FARTS/LRU 

S  6 . 

EMPLOYMENT 

SUPPORT  PERIOD 

1  0  . 

HRS / M  0  N 

7  0  .  0  0  T  F  0 

.041 

3  L  0  6  fi  L 

EGUSUP  1000. 

OPS SUP 

0.  INTSUF 

20.  DEFSUP 

£  S  C  0  .  0  0  0 

LRU  FAIL  ALLOW 

0  , 

MAINTENANCE  CGNCEFT  2 

S5*:  LRU  REPAIR  TO  PIECE  PART  fiT  I  NT . 

«■:<  AT  CEFCT.  r;  SC 

RAP. 

FROQRfiM  COST 

DEVELOPMENT 

PRODUCTION 

SUFFOFT 

TOTF 

EQUIPMENT 

570  . 

5  A 1  7 . 

0  . 

5 '?  S  7 

SUFPORT  EQUIF 

0  . 

1  6 1  0  . 

1  6  1  0  . 

KfiNPOWER 

o . 

0  . 

70  5. 

'705 

SUFFLY 

0  . 

650  . 

4 1  . 

6?  1 

SUPPLY  ADM. 

o , 

c; 

54. 

C 

CONTRACTOR  SUFPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

IS. 

1  g 

T  0 T  fi  L  COST 

570  . 

7  6  S  2 . 

20  27. 

027- 

fiUfi I LfiB I L I  TV 

INHERENT 

0  .  SS47 

OPERATIONAL 

0 

S'?  4  7 

SUPPORT  EQUIPMENT 

0  R  8 

INT 

DEPOT 

NO. 

0  . 

20  . 

W  . 

UTILIZATION 

0  .000 

0  .  1  54 

0  .  0  0  6 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TVFE 

71  . 

X  , 

70  . 

BALANCE  C 0 N S U  M E  D 

1  .  70  1 

0  .  0  0  0 

7.620 

COST  -'EFFECT  I,:NESS  LIST 
•  s  fO  0 ,0  •  a  226.6 

K  l=i  1  0  0  I  L  3  1 ;  0  F 


H-22 


LC  FILE  INPUT  DfiTfi 


M  R 1 0  0  I LS  U 0  R 

DEPLCVKEh'T 

EGUIFS(ED) 


ORQfiN  I Z  fi  T  1 0 N >j C> ' 


INTERMEDIATED!  >  20.  DEPOT (CD) 


DURATION  OF  SUPPORT  PERIOD  .VEfiRS < YR) 
ON-TINE  F  R  fi  C  T 1 0  N  (  0  T  F ' 

LRU  MTBF  ,  fiOURS(MTBF) 

LRU  REFfilR  TINE  .HOURS (TF' 

NODULE  REFfilR  T I  ME  .HOURS ( TMO > 

LRU  FER  SYSTEM. (EE) 

LRU  COST  ,$< CUP) 

MODULE  COST  ,$(CMP> 

FfiRT  COST,  $ (CPF ) 

FfiRT  COST  ON- EQUIPMENT  REFfilR  «  $ ( C  P  F  E  / 
DEUELOFMENT  COST  .  $ ( CEND) 

NGN- RECURR I  NO  PRODUCT  I  ON  COST  .  I ( CF  E  > 

C 0 N T R fi C T 0 R  LRU  REFfilR  COST. $< CUR) 
CONTRfiCTOR  MODULE  REFfilR  COST  .  T ( CNR > 
MODULE  T  V F E S  « ( P  > 

FfiRT  TYRES.  <FP> 

FRfiCTICN  NON-STD . FfiRTS , ( FNSP ) 

LRU  SUPPORT  EGFT .  COST.  I (CF IN) 

LRUi-NGDULE  SUPPORT  EQFT  .  .  I  (  CF  I F  ) 

LRU  S.E.  FLOOR  SPfiCE. SQ.FT. (FTSGF ) 
LRU+MCDULE  S.E.  FLOOR  SPfiCE  ,  SQ . FT .( FTSGF 


HHO 0 6 , 
51170, 


COST-  QUfiNTI  TV  EXPONENTS  (LEfiRNINS  FfiCTORS  )  : 

UN  IT (EUR)  0.S7S  M  0  D  ULE(EMF)  0 . S3S  FfiRT  f EFP' 


0  .  S  7  0 


REFERENCE  Q U fi N T I T I E S : 

UNIT(RNU)  1000.  MODULE <RNK) 

SH  IFF  I  NO  NFIGKT,  FOUNDS: 

UN  I T ( MU  >  5.0  MODULE (MM) 

STORAGE  CUBES.  CUBIC  FEET: 

UN  I T  < CUBEU )  0.125  NODULE ( CUBEM ) 

DEUELOFMENT  Fh'fiSE.  VEfiRS  (VD) 

PRODUCT  I  ON  PHfiSE  .  VEfiRS  (VP) 


FfiRT ( RNF ' 


.60  FfiRT ( M  F ) 


0.025  FfiRT (CUBEP) 


1  o  o  0  . 


0  .015 


0  .  0  0  0  6 


H-23 


i*n 


t 


PRICE  LIFE  CYCLE  COST 


Mfii 00  ILS  UCR 

LC:  MCI 

INPUT  DfiTfi 

R&M  DfiTfi 
t'lTEF 

2158.  MTTP-LRU 

1.5  MTTR-MOD  3. 

1 

DEPLOYMENT 

EQUIPS 

LRUS /EQUIP 

’  0  0  0  .  0  R  Q  fi  N I Z  fi  T 1 0  N 

1 .  MO 03 /LRU 

0.  INTERNED  I fiTE  20. 

5.  FfiRTS/LRU  SS. 

DEPOT  S. 

j 

j 

EMPLOYMENT 
SUPPORT  FERIGO 

1  0  . 

HRS /MON  30 . 0 

j 

O  T  F  0  .  0  H  1 

0  L  0  B  fi  L 

EO.USUF 

ESC 

1000.  OR 8 SUP 

0 . 0 0 0  LRU  F  fi I L  fi  L  L  O  W 

0.  INTSUF  20. 

0  . 

DEPSUP  S. 

NfilNTENfiNCE  CONCEFT  2 

•? 5 *:  LRU  REFfilR  TO  PIECE  FRET  AT  INT.  4M  fiT  DEFCT .  1 SCRfiF . 


FPOGRfiN  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTfiL 

EQUIPMENT 

374. 

£755. 

0 . 

■?  1  *  -5 

SUPPORT  EQUIP 

0  . 

1  126. 

1  1  26. 

2251  . 

MAN FO HER 

0  . 

0  . 

170  . 

1  70  . 

SUPPLY 

0  . 

324. 

0  . 

324. 

SUPPLY  fiDM. 

0  , 

6  . 

55. 

61  . 

CONTRfiCTOP  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

o . 

0  . 

4. 

4 . 

TOTfiL  COST 

374. 

4210  . 

1  355. 

er  *?  a 
-  .  j  .  * 

fi'Jfi  I LR6  I L  I TY 

INHERENT 

0  . 

SS73  OPERATIONAL 

0  . S  7  3 

SUFFORT  EQUIPMENT 

OP  6 

INT 

DEPOT 

NO. 

0. 

20  . 

^ . 

UTILIZATION 

0  .  0  0  0 

0  .  0  SS 

0 .004 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL.  PER  type 

w  b  • 

>£.  0  • 

•:-7 

BALANCE  CONSUMED 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

COST'EFFECT I,:NESS  LIST  O.’ 
I-  10 0.0  ! -  176.3 

Kfi'00  COM  CP'-'P 


H-24 


LC  FILE  INPUT  DfiTfi 


MR  100  COM  CP VP 


OEPLCVMENT 

EGUIPSCEB)  1000.  ORGAN  IZfiT  ICh‘<OD  >  0.  INTERNED  I fiTE <BI>  20.  DEPOT  <  DD  > 

DURfiT  ION  OF  SUPPORT  FER I  CD  ,  V'EfiPS  <  VP  > 

ON-TINE  FRfiCTION(OTF) 


1  0  .  0  0 
.  0  H 1 


LRU  NTBF  .  HOURS-:;  NT BF> 

LPU  PEFfilR  TINE -HOURS -'TF> 

NODULE  REPfilR  TINE,  HOURS<  TMO  > 

LRU  FER  SVSTEN  ,  (EE> 

L  R  U  C  0  S  T  1 1  (  C  U  F ) 

N 0 CULE  C 0 S T  <  f  <  C N F  > 

FfiRT  COST. t< OFF' 

PART  COST  ON-EGUIFNENT  REPfilR . $<CPFE) 
DEUELOFNENT  COST  , $ ( CEND) 

NON-  RECURR I  NG  PRODUCTION  COST  .  ■$<  CPE  '■ 
CCNTRfiCTOP  LRU  REPfilR  COST, t (CUR > 
CCNTRfiCTOR  NODULE  REFfilR  COST  ,*(  OMR  :• 
NODULE  TVFES  *  <P > 

FfiRT  TVFES  , ‘.FP'> 

FPfiCT ION  NON-STD. PfiRTS  ,  (FNSP> 

LRU  SUFFORT  EGPT .  COST . $ <CF I N > 

LRU  +  NODULE  SUPPORT  EGPT  .  .  *  <CF  I F  ’■ 

LRU  S . E .  FLOOF  SFfiCE  .SO . FT . ( FTSGF > 
LRU+NODULE  S.E.  FLOOR  SFfiCE .SG . FT . c FTSGF > 


3263 . 

1  .43 

2  .  SO 

1  . 

1  SSS. 

1  423.45 
49.  OS 
4  S  .  0  S 
496*13. 

7  u  7  C 

r  • 

94 .  SO 
*98.21 
4. 

66 . 

0 . 50 
3  S 70  3. 
45003. 

0  .  S2 
0  .  S5 


COST  -  GUfiNT  I  TV  EXPONENTS 
UNIT(EUP)  0 . S  7  S 

LEARNING  FACTORS’ 
MODULE <  EMP  > 

0  .  939 

FfiRT^EFF'1 

0  .  S  7  0 

REFERENCE  GUfiNT I T  I ES : 

UNIT(RNU)  1000. 

MODULE  v  FNN  > 

1  0  0  0  . 

FfiRT ( R  N  F ) 

1  0  0  o . 

SNIFFING  WEIGHT,  FOUNDS: 

UN  I T < WU )  5.0 

NODULE <WN  ' 

0.50 

FfiRT  '■  W  F 

0 .017 

STORAGE  CUBES,  CUBIC  FEET 
UN I To;. US EU  1  0 .0  56 

• 

NGDULE(CUBEN> 

0 .014 

FfiRT  ccubef:- 

0  .  0  0  0  5 

1  .  50 
2.54 


DEUELOFNENT  FKfiSE  ,  VEfiRS  <  VD  > 
PRODUCTION  FHfiSE  <  VEfiRS  (VF> 


FRIGE  LIFE  CYCLE  COST 


MFPOO  COM  CRVF  LC :  MC 

INPUT  DfiTfi 
RQM  DfiTfi 

MTBF  3263.  MTTR-LRU  1.4  MTTR-MOD  2.S 

DEPLOYMENT 

EQUIFS  '.000  .  ORGAN  I  ZfiT  I  ON  0.  INTERMEDIfiTE  20.  DEPOT  2. 

LRUS/EGUIF  1.  MODS /LRU  4.  PfiRTS/LRU  66. 

EMFLOYMENT 

SUPPORT  PERIOD  10.  HRS/MON  30.0  OTF  0.041 

GLOBAL 

ECfUSUP  1  000  .  ORGSUF  0.  INT3UF  20.  DEFSUP  2. 

E  S  C  0  .  000  LRU  F  fi  I L  fi  L  L  0  l-J  0  . 

Mfi ! NTENfiNCE  CONCEPT  2 

?5*i  LRU  REFfilR  TO  PIECE  PfiRT  fiT  I  NT .  4*<  rt  DEPOT.  1  SCRfiF. 

PROGRfiM  COST  DEUELOPMENT  PRODUCTION  SUPPORT  TOTfit 


EQUIPMENT  296 

SUFPORT  EQUIP  0 

M  fi  N  F  0 1 1  E  R  0 

SUPPLY  0 

SUPPLY  fiGN.  0 

CONTRACTOR  SUFPORT  0 

OTHER  0 


TCTfiL  COST 


990.  990.  ' 9  S  0 . 

0 .  10  8.  1  0  S 

253.  0.  253. 

4.  38.  42 

0 .  0 .  0 

0 .  3 .  3 

3370.  H39.  480  6. 


fl'ifil  LIABILITY 

INHERENT 

0 .9982  0  F  E  R  fi  T 1 0  N  fi  L 

SUFFORT  EQUIPMENT 

ORG 

I  NT 

NO. 

0  . 

20  . 

UTIL I ZfiT I  ON 

0  .000 

0  . 0  56 

SUPPLY 

UNITS 

MODULES 

INITIAL*  PER  TYPE 

- 

c.  •  • 

A  A 

^  o « 

BALANCE  CONSUMED 

0 . 0  0  0 

0  ,  0  0  0 

DEPOT 

0 .002 

FfiPTS 

••• 

0  .  0  0  0 


H-26 


LC  FILE  INPUT  DATA 


MAI  0  0  IFF  TRANS 
DEPLCVNENT 

EQU I FS  <  ED)  1  000  .  ORGAN  I  ZAT  I  ON  (  CC  >  0.  I NTERMED  I  PTE  <  D I  >  20.  DEFCT  (  DD  > 


DUP.fiT  I  ON  OF  SUPPORT  PERIOD  ,  YEARS <YR> 
ON-TIME  FRfiCTION(OTF) 


10.00 
.0  41 


LRU  MTBF  ,  HOURS (MTBF) 

LRU  REFfilR  TIME ,HGURS<TF> 

MODULE  REFfilR  T I  ME . HOURS < TMO > 

LRU  PER  SVSTEM  » <  EE  > 

LRU  COST  .  $(.  CUR) 

MODULE  COST  ,  t ( CMP > 

FPiRT  COST  ,l< CPF > 

FPiRT  COST  ON-EQUIPMENT  REPAIR  «$<CFFE> 
DEUELCFMENT  COST ,  $  <  C  E  N  D  > 

NGN- RECURRING  PRODUCTION  COST , * < CFE > 
CONTRfiCTOR  LRU  REFfilR  COST, *< CUR) 
CONTRfiCTOR  MODULE  REFfilR  COST,*(CMR> 
MODULE  T V FES , ( P > 

PfiRT  TYPES,  (FF) 

F  R  fi  C  T I  0  N  NON-STD. FfiRTS.<FNSP> 

LRU  SUPPORT  EQFT.  COST , $ <CF I M > 

LRU+MODULE  SUPPORT  EQFT.  ,$(CFIP> 

LRU  S.E.  FLOOR  SFfiCE , SC . FT . < FTSGF > 
LRU+MODULE  S.E.  FLOOR  SPACE, SO. FT. (FTSQP) 


1331. 

1  .45 
2.94 
1  . 

4412. 
1470.60 
54.47 
54 . 47 
60 1 4 SO  . 
488120  . 
220 . 59 
514.71 

lli:! 

0 . 50 
59951  . 
6971  1  . 

1  .  27 
1  .  48 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS): 

UNIT  <EUF>  0.S7S  MODULE  <EKF)  0.939  F  A  R T  (  E  P  F  "■  0.970 


REFERENCE  QUANTITIES: 

UNIT (RNU)  1000. 

MODULE <  RNM ) 

1  0  0  0  . 

FART(RNF) 

SNIPPING  WEIGHT,  POUNDS: 
UNIT ( WU  >  12.0 

MODULE ( WM  > 

0  .  56 

PfiRT <WF> 

STORAGE  CUBES,  CUBIC  FEET 
UN I T ( CUBEU  >  0.1 88 

MGDULE(CUBEM) 

0.021 

PfiRT (CUBEP) 

DEVELOPMENT  FHfiSE  ,  YEARS  (YD) 

PRODUCTION  PHASE,  YEARS  CYP> 

1  .  50 
2.62 

1  0  0  0  . 

0 .021 

0  .  0  0  0 


FRICE  LIFE  CYCLE  COST 


Mfil  0  0  IFF  TRANS  LC :  MC 

INPUT  OfiTfi 


R&M  DATA 


MT6F  1331. 

MTTR-LRU 

1.5  MTTR-MOO 

2 .  S 

DEPLOYMENT 

EQUIFS  1000. 

ORGANIZATION 

0.  INTERMEDIATE  20.  DEFOT 

hi  a 

LRUS / EQUIP  1. 

MODS /LRU 

S.  PARTS/LRU 

112. 

EMPLOYMENT 

SUPPORT  PERIOD 

1  0  . 

HRS/MON 

30.0  OTF  0 

.041 

GLG6AL 

EQUSUP  1000. 

ESC  0.000 

MAINTENANCE  CONCEPT 

0  F  G  3  U  P 

LRU  FAIL  ALLOW 

0.  INTSUF 

0  . 

20 .  DEPSUP 

£  a 

955:  LRU  REPAIR  TQ  PIECE  FART  AT  INT. 

V'.  AT  DEFOT.  1? 

SCRAP. 

• 

PROGRAM  COST 

DEUELGFMENT 

PRODUCTION 

SUPPORT 

TOTA 

EQUIPMENT 

601  . 

4876. 

0  . 

5478 

SUPPORT  EQUIP 

0  . 

1534. 

1534. 

30  67 

MANPOWER. 

o , 

0  . 

268. 

26S 

SUPPLY 

o . 

5  S  6 . 

0  . 

586 

SUPPLY  ADM. 

0  . 

i'  ■ 

66 . 

73 

CONTRACTOR  SUPFORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

16. 

1  6 

TOTAL  COST 

60  1  . 

700  3. 

1  884. 

84SS 

AVAILABILITY 

INHERENT 

0.SS56  OPERATIONAL 

0 . 8S56 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEPOT 

NO. 

0  . 

20  . 

w  • 

UTILIZATION 

0  .000 

0,13  8 

0  .006 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL,  PER  TYPE 

31  . 

28  • 

BALANCE  CONSUMED 

0.00  0 

0.000 

o  .  o  0  0 

COST /EFFECT  IUNESS  LIST  <*/.) 
2-  10  0.0  1-  1 87.6 

NA»00  IFF  I  NT 


LC  FILE  INPUT  DfiTfi 


MfilOO  IFF  I  NT 
DEPLOYMENT 

EQUIPS<  ED)  '000  .  ORGAN  I  ZfiT  I  ON  <  OC )  0.  I NTEPMED I  fi'TE  <  D I)  20.  DEPOT  <.  DD> 


DURATION  OF  SUPPORT  PERIOD  .VEfiRSOYR)  10.00 

ON-TIME  FRfiCTICN(GTF)  .041 


LRU  MTEF  < HOURS (KTBF) 

LRU  REFRIR  TIME «KOURS<TF> 

MODULE  REPfilR  TIME  .  HOURS OT MG) 

LRU  FER  SYSTEM ,  <EE) 

LRU  COST . $ ( CUP  > 

MODULE  COST  ,* (CMP > 

PfiRT  COST .  $ ( CPP> 

FfiRT  COST  ON-EQUIPMENT  REFfi I R ,$ < CPFE > 
GEUELGFMENT  COST  < S ( CEND ) 

NON-RECURRING  PRODUCTION  COST ,*< CPE > 
CONTRACTOR  LRU  REPfilR  COST, $< CUR) 
CONTRACTOR  MODULE  REPfilR  COST  ,$< CMP. ) 
MODULE  TYPES,  (P> 

PART  TYPES,  <FP> 

FRACTION  NON-STD. PARTS >  <FN$P> 

LRU  SUPPORT  EQFT .  COST  ,R(CFIM) 

IRU+MODULE  SUPPORT  EGPT'.  ,»<CFIP> 

LRU  3.E.  FLOOR  SPfiCE  .SG.FT . (FTSGF) 
LRU*NGDULE  S.E.  FLOOR  SPfiCE ,SG. FT . OFTSGP > 


475. 

1  . 33 
2.71 

(  . 

1  0  1  7  H  . 

1 32? .  0  3 
10  2. 0 S 
10  2. 0  S 
1  250  1  $?. 

1  10S3SH. 
508. 70 
464.46 
21  . 

1  24 . 
0.50 
S0SS4. 

10 3807. 

1  .  S3 
2 . 24 


COST- GUfiNTI TV  EXPONENTS  < LEARNING  FACTORS): 

UN  IT1' EOF)  0.S7S  MODULE  <EMP)  0.S3S  PfiRT  <  EPP) 

REFERENCE  QUANTITIES: 

UNIT(RNU)  1  000  .  MODULE  (P.NM)  1000  .  FfiRTfRNF) 

SNIFFING  WEIGHT,  FOUNDS*. 

UNIT  <  WU )  22.0  MODULE <WM>  0.81  PfiRT (WF) 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT ( CUBEU >  0.312  MCDULE<CUBEM)  0.014  PfiRT ( CUBEP ) 

DEVELOPMENT  PKfiSE ,  VEfiRS  (YD)  1.50 

PRODUCTION  PHASE,  VEfiRS  < YF >  2.65 


0  .  ?  7  0 


0 .047 


0  .0010! 


H-29 


PRICE  LIFE  CYCLE  COST 


\ 

I 

| 

r 


! 


MfilOO  IFF  1 1ST 

LC 

MG’ 

IMFIJT  DfiTfi 

F.?:M  DfiTfi 

MTBF  H75. 

MTTR-LRU 

1.3  MTTR-MGD 

•I1 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEPOT 

z,  , 

LRUS/EGUIF  1. 

MODS/LRU  2 

1.  FARTS/LRU 

1  24. 

EMPLOYMENT 

SUFFORT  FEFICD 

1  0  . 

HRS/MON 

30.0  OTF  f. 

.  0  H  1 

6  L  G  B  fi  L 

EQUSUP  1000. 

E  S  C  0  .  0  0  0 

Mfi  IMTEMfiMCE  CGMCEFT 

0  R  G  S  U  F 

LRU  FAIL  ALLOW 

0.  INTSUF 

0  . 

20.  DEFSUF 

■55?:  LRU  F.EFfilR  TO  PIECE  FfiRT  fiT  I  NT. 

4’<  AT  DEPOT.  1  S 

CRfiF. 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUFFORT 

TOTAL 

equipment 

1  250  . 

1  12 1 4 . 

0  . 

1 2H65 . 

SUPPORT  ECU  IF 

0  . 

232S . 

C'Jil  C'  • 

4656. 

MANPOWER 

0  . 

0  . 

637 . 

6  3  7 . 

SUPPLY 

0  . 

1  389. 

S  3  0  . 

2220  . 

SUFFLY  RDM. 

0  . 

$4. 

CONTRACT G R  SUFPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

S3. 

S3 . 

TOTAL  COST 

1  250  . 

1  4340  . 

HO  22. 

20212. 

AVAILABILITY 

INHERENT 

0.9877 

OPERATIC N fi  L 

c 

.  3S77 

SUPPORT  ECU  I FMENT 

ORG 

INT 

DEPOT 

NO . 

0  . 

20  . 

£ , 

UTILIZATION 

0  .  0  0  0 

0.352 

0.015 

SUFFLY 

UNITS 

MODULES 

FARTS 

INITIAL.  FER  TVFE 

2S . 

35. 

EfiLfiNCE  CONSUMED 

35.617 

0.00  0 

25.272 

COST 'EFFECT  1 1  *  MESS  LIST  <*> 
10  0.0  1-  423.6 

MfilOO  IFF  CF.YF 


H-30 


LC  FILE  INPUT  GfiTfi 


Mfi  1  0 0  IFF  CF.YP 


DEFLOYMENT 

EQUIPS1'  ED  )  1  000  .  ORGANIZATION <  0  D  >  0.  I NTERMED I  PTE  ( D  I)  £0  .  DEPOT  ( DD  I1 


DURATION  OF  SUPPORT  PERICG ,YEARS( VP) 
ON-TINE  FRACT I ONC OTF ) 


10.00 

.041 


LRU  MT6F  %  HOURS  ■:  KTEF '■ 

LRU  REFfilP  TIKE, HOURS <TF> 

MODULE  REFfilP  T IKE  . HOURS < TNO > 

LRU  FER  SYSTEM, CEE > 

L  R U  COST , #  < C U R ) 

MODULE  COST, $ (CMP) 

FfiRT  COST , #  c  CRP  > 

PART  COST  ON -EQUIPMENT  REPfi I R , t ( CPFE > 
DEVELOPMENT  COST  .$ < CENG) 

NON-RECURRING  PRODUCTION  CGST.KCPE) 
CONTRFiCTOR  LRU  REFfilP  COST, $< CUR > 
CONTRACTOR  MODULE  REPAIR  COST , I < CMR ) 
MODULE  TYPES,  <R) 

FfiRT  TYPES.  < PR) 

FRACTION  NON-STD . FARTS « <FNSP > 

LRU  SUPPORT  EQFT .  COST.tCCFIK) 

LRU+MOCULE  SUPPORT  E6PT .  , * < CF IP ) 

LRU  S.E.  FLOOR  SPACE , SQ.FT. (FTSQF) 

LRU  ■‘■MODULE  S.E.  FLOOR  SPACE  ,SQ .  FT  .  <  FTSQF  1 


4456. 

1  .66 
3.37 

1  . 

1  5£5 . 
1534.55 
6  S  •  30 
6S .  30 
£  3  S  3  2  4  . 

1 SS51 4. 
76.  £3 
533. 5S 

45! 

0  .  50 
3532?. 

4  1  0  S  1  . 

0 . 75 
0  .  S  7 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT (EUR)  0.S7S 

KODULE( EMP  > 

0  .  ?  3  ? 

RfiRT (EPP) 

0  .  ?  7  0 

REFERENCE  QUANTITIES: 

UNIT(RNU)  1000. 

MODULE (RNM) 

1  0  0  0  . 

FART(RNP) 

1  0  0  0  . 

SHIRRING  HEIGHT,  FOUNDS: 
UNIT(KU)  3.0 

MODULE ( WM > 

0 . 50 

FfiRT  C  W  F  > 

0.023 

STORAGE  CUBES,  CUBIC  FEET 
UN  IT  <  CU6EU  >  0.100 

MODULE-;  CUBEM) 

0 .0  33 

PART (CUBEF) 

0  .  0  0  1  5 

DEVELOPMENT  FHfiSE  ,  YEARS 
PRODUCTION  FHfiSE,  YEARS  ( 

(YD) 

VP) 

1  .  50 
£.55 

H-31 


FRICE  LIFE  CYCLE  COST 


Mfi'  00  IFF  CRYF  LC:  MC 

INPUT  DfiTfi 


R&H  DfiTfi 


MTSF  4456. 

MTTR-LRU 

1.7  MTTR- MOD 

3  •  4 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20  . 

DEFOT  2. 

LRUS/EQUIP  1. 

MODS/LRU 

3.  FARTS/LRU 

45. 

EMPLOYMENT 

SUFFORT  FERIOD 

1  0  . 

HRS/MON 

30.0  OT 

F  0 .041 

G  L  C  B  ft  L 

E  Q  U  S  U  F  1  0  0  0  «  0  R  G  S  U  F 

ESC  0.000  LRU  FfilL  fiLLGM 

Mfi I NTENfiNCE  CCNCEFT  1 

LRU  DISCARD  fiT  FfilLURE 

0.  I  NTS  UP 

0  . 

20  . 

DEFSUF  2. 

FROGRfiM  COST 

DEUELGFMENT 

PRODUCTION 

SUFFORT 

TOTAL 

EQUIPMENT 

23? . 

1  671  . 

0  . 

1  ?  1  0  . 

SUFFORT  ECU  IF 

0  . 

0  . 

0  . 

o 

M  fi  N  F  0  li  E  R 

0  . 

0  . 

1  6 . 

1  6. 

SUPPLY 

0  . 

322 . 

1  34?. 

1  672. 

SUFPLY  fiDH. 

0  . 

0  . 

1  . 

1  . 

CONTRACTOR  SUFFORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

o . 

0  . 

•t>  ■ 

3 . 

T 0 T fi L  COST 

'  7  *3 

1  ??3 . 

136?. 

360  1  . 

AUfi I  LAB  I L I TV 

INHERENT 

0  .  ? 

SS7  GPERfiTIGNfiL 

0  .  ?  ?  s  2 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILISATION 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

SUPPLY 

UNITS 

MODULES 

FfiRTS 

INITIAL,  FER  TVFE 

21?. 

0  . 

0  . 

BALANCE  CONSUMED 

COST /EFFECT IUNESS  LI 

'  a  10  0  .  0  2  - 

747 . 1 73 

ST  ('•;> 

113.0 

0  .  0  0  0 

0  .  0  0  0 

Mfi  <00  I  NT  TEST  DUMMY 


r->  cr. 


* 


LC  FILE  INPUT  DATA 

MAI  00  INI  TEST  DU II (IV 
DEPLOYMENT 

EQUIFS(ED)  1  00  0  .  ORGANIZRTIGN(GO)  0.  I NTERMED I fiTE< D I)  SO.  DEFCT(DD) 


GURATION  OF  SUFPORT  PERIOD.  V  ERRS*:  V  P  )  10.00 

ON-TIME  FRACTIGN(OTF)  .0  41 


LRU  MTBF  .HOURS')  MTBF)  33PR. 

LRU  REPAIR  TIME  .HOURS (TF)  n.0  0 

MODULE  REPAIR  TIME  -HOURS (TMO)  0.0  0 

LRU  FER  SYSTEM , (EE)  1. 

LRU  COST  i  i ( C  U  F  )  0  . 

MODULE  COST  .  $ ( C  M  F )  0 . o  0 

FART  COST.  *< CPF)  4.0  5 

FfiRT  COST  OH- EQUIPMENT  REPAIR  .*< CFFE )  50.0  0 

DEUELOFMENT  COST  , * (CEND >  3. 

NON-RECURRING  PRODUCTION  COST,*(CPE)  25. 

CONTRACTOR  LRU  REPAIR  COST.  I (CUR)  0.0  0 

CONTRACTOR  MODULE  REPAIR  COST.KCMR)  0.00 

MODULE  TYPES.  <P>  0. 

FART  TYPES.  (FP>  1. 

FRACTION  NON- STD. FARTS,  (FNSF)  1.0  0 


LRU  SUPFGRT  EGFT.  COST  ,  * < CF I M )  0. 

LRU  +  MODULE  SUPFGRT  EGPT .  ,  t ( CF I P )  0. 

LRU  S.E.  FLOOR  SPACE , SO . FT . ( FTSGF )  0.00 

LRU+MODULE  S.E.  FLOOR  SPACE-, SQ.FT.  ( FTSGF)  0.0  0 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT(EUF) 

0  .  0  0  0 

MODULE  (BMP'1 

0  ,  0  0  0 

FART (EPF) 

0  .  951 

REFERENCE  QUANTITIES: 

UN  I T  <  RNU >  1. 

MODULE <RNM> 

1 . 

PART(RNP) 

1  . 

SHIPPING  WEIGHT 
UNIT ( W  U ) 

,  POUNDS: 

0  .  0 

MODULE (WM) 

0.00 

PART ( WF ) 

0 .030 

STORAGE  CUBES. 
UNIT(CUBEU) 

CUBIC  FEET 
0  .  0  0  0 

t 

MODULE (CUBEM) 

0  .  0  0  0 

FART (CUBEP ) 

0  .  0  0  1  0 

DEUELOFMENT  RHASE  .  YEARS  (YD) 
PRODUCTION  FNRSE,  YEARS  <YP> 


0 . 8? 
0 . 7$ 


FRICE  LIFE  CVCLE  COST 


MR!  00  I  NT  TEST  DUMNV 


LC:  MO1 


INFUT  DATA 

POM  DATA 

MT6F  339S. 

MTTR-LRU 

0  . 

0  MTTR-MOD 

OEFLOVHENT 

EQUIPS  1000. 

LRUS/EQUIF  1. 

ORGANIZATION 

MODS/LRU 

0  . 
0  . 

INTERMEDIATE 
FARTS /LRU 

EMPLCVKENT 

SUPPORT  PERIOD 

10  . 

H  R  S /NON 

GLOBAL 

EGUSUF  1000. 

ESC  0 . 0  0 0 

0  R  G  S  U  F 

LRU  FAIL  ALLOW 

0  . 
0  . 

I  NTS UP 

MAINTENANCE  CONCEPT  30 

ON-  E  GU  1 FMENT  REPAIR  TO  NCN-REPfi  IRRELE  PfiP.T. 


U  .  U 


20.  DEFOT  2. 

1  . 

30.0  OTF  0.041 

20.  DEFSUP  2. 


FRG6RRM  COST  DEVELOPMENT  PRODUCTION  SUPPORT  TOTAL 


EQUIPMENT  0. 

SUPPORT  EQUIP  0. 

MANPOWER  0. 

SUFPLV  0. 

SUFFLV  ROM.  0. 

CONTRACT 0 R  SUPPORT  0. 

OTHER  0. 

T OT AL  COST  'J  . 

-fi«R ILfiB  IL  ITV 

INHERENT  1.0000 

SUPFORT  EQUIPMENT  ORG 

N  0  .  0  . 

UT I L I IfiTI ON  0.000 

SUPFLV  UNITS 

INITIAL  ,  FER  TVPE  0. 

BALANCE  CONSUMED  0.000 


COST  'EFFECT  I UNESS  LIST  <  > 
T  0  a  i  0  0  .  0 


2  . 

0  . 

2 

0  . 

0  . 

0 

0  . 

17. 

1  7 

35. 

0  . 

35 

0  . 

1  . 

1 

0  . 

0  . 

0 

0  . 

0  . 

0 

j  3 , 

1  s. 

5  6 

OPERATIONAL 

1  .  0  0  0  0 

I  NT 

DEFOT 

0  . 

0  . 

0  .  0  0  0 

0  .  0  0  0 

MODULES 

FART'S 

0  . 

1156. 

0 . 0  0  0 

0  .  0  0  0 

H-34 


ARCHITECTURE  THREE 


H-35 


LC  FILE  INFUT  DATA 


M H 3 0 0  F: F  MOD1  DUAL  GPS  FPEAMF 
DEPLOYMENT 

E Q U I P S  E  C  )  !  0  0  0  .  0 R SANIZRTI  0 N  (  Q 0  >  0  . 

DURATION  OF  SUFFGRT  FEF I  CD  ,  VEfiRS  i  VF ) 

OH- TIKE  FP.RCT  I  ON  <  GTF '' 

LRU  KTBF  ,  HOURS  CKTEF'' 

LRU  REPAIR  T IKE.  HOURS <TF> 

M  0  DOLE  R  E  F  A  I  F:  T  I K  E  .  H  0  U  R  S  •  T  K  0  > 

LRU  PER  SYSTEM.  ( EE > 

LRU  COST  .  $ ( CUF ) 

MODULE  COST  ,*■:  CKF  "• 

RAPT  C 0 S T . I ( C F F ' 

FART  c 0 S T  0 N -EQUIPMENT  REPAIR  .$ '  C F  F E '• 

D E U E L 0 F M ENT  0 0 S T  .  S ( C END  ■ 

N 0 N -RE C U R R  I N G  F R 0 0 U C T  I  0 N  C 0 S T  .  $  ( 0 F  E 
C  0  NTRR  C  TOR  L  F  U  REPAIR  C  0  S  T  .  I  ( r  ij  R  > 
CONTRACTOR  MODULE  REPAIR  COST  .  t (OMF  ) 
MODULE  TVFES  •  < F  '• 

FART  T FES  .  ■'  F F  '■ 

FRACTION  NON-STD. PART?  ,  ■ F N S P > 

L R U  S U F F 0 FT  E 0 F T .  C 0 ST .ifCFIM > 

LRU+KODULE  SUFFORT  EOPT .  .  $  ( CF  I F  '■ 

LRU  S.E.  FLOOR  SPACE. SO. FT. <  PTSSF ' 
LRU*KODULE  S.E.  FLOOR  SPACE . SO . FT . c FTSGF ’ 


COST- GU ANT  I  TV  EXPONENTS  (LEARNING  FACTORS) 
U N I T  < E U F  >  0  .  0 0  0  M 0 DULE  v EM F  > 

REFERENCE  0UANTITIE3: 

U  N I  T  C  R  N  U  1  0  .  M  0  D  U  L  E  <  F:  N  M  > 

S  H  I  F  P  I N  G  W  E  I G  H  t  ,  F  0  U  N  D  S  ■ 

Li  N  I  T  '  U  U  )  0  .  0  M  0  D  Ij  L  E  <  W  M  ) 

STORAGE  CUBES.  CUBIC  FEET: 

U  N I  T  C  U  E  E  U  >  0  .  0  0  0  M  0  DULE  <  C  U  B  E  M ) 


DEUELOFMENT  FHASE,  V EARS  ■ VD  • 
F  R  0  D  U  C  T I  0  N  FHASE.  V  EARS  •'  V  P  > 


1 


PRICE  LIFE  CYCLE  COST 


Kfi30  0  F:F  MODI  DUfiL  GPS  PREfiNF 


INPUT  DfiTfi 

R S: M  DfiTfi 
NTBF 


1 656S.  KTTR-LRU 


DEFLGVNENT 

E  Q  U I F  3  1  0  0  0  .  0  R  G  fi  H 1 2  fi  T I G  N 

L F U S / E G I j  IF  5  .  M G D S / L R U 

ENFLOVHENT 

SUPPORT  FEFIGD  10. 


0.0  NTTR-NGG 


0.  INTERNED  I fiTE 
1 .  FfiRTS/LRU 


HRS/NON 


Q  L  0  B  fi  L 
EG US UP 
ESC 


1  0  0  0  .  G  F  G  S  U  F  o 

0  .  0 0 0  LRU  F  fi I L  fi  L  L  G U  0 


I HTSUF 


Nfi I NTENfiNCE  CGNCEFT  1 

NODULE  ( I . E .  <  SNfiLL  LRU)  C ISCfiRD  fiT  FfilLURE 


F  R  0  G  R  fi  M  C  0  S  T 

EGUIPNENT 

SUPPORT  EQUIP 

M  fi  N  F  G  W  E  R 

SUFFLV 

SUFFLV  fi D M . 

CONTRfiCTOP  SUFFGRT 

OTHER 

T  0  T  fi  L  U  0  3  T 


fiUfi  I L fi B  I  L  I  TV 
.INHERENT 

SUFFGRT  EGUIPNENT 
NO. 

UTILIZATION 

SUFFLV 

INITIAL.  FEF:  T V F E 
EfiLfiNCE  CONSUMED 


DEUELCFHENT 


PRODUCTION 


0  .  0  0  0 


UNITS 


0  .  0  0  0 


0  0  0  0  0  F  E  R  fi  T  1 0  N  fi  L 


0  .  ij  0  0 

N 0 DOLE S 
1  G5H  . 

0  .  0  0  0 


EFFECT  I UNESS  LIST  f  V  ■ 

■  -  ''50,0  2-  i  4  tf, ,  3 

f-r.cG  OPS  LG  SVNTH 


DEPOT 


3  0  .  0  G  T  F  0 


DEFSUF 


SUFFGRT 


DEFGT 


0  .  0  0  0 


FfiRTS 


LC  FILE  INPUT  DfiTfi 


II R 3 0 0  RF  MOD 6  GFS  LC  SYNTH 


DEPLCVMEMT 

EQUIPS (ED)  10  0  0  .  ORGANIZATION ( C D >  0.  I MTERMED 1 ATE ( D 1 )  20.  DEPOT (CO 


D  U  R  fi  T I 0 M  0 F  S  U F  P  C  R  T  PERIOD  « V E  fi  R  S  (  Y R  )  1  0  .  0  0 

ON-TIME  FRfiCT I  ON  ( OIF )  .041 

LRU  MTBF .HOURS ( MTEF )  1  660  1  . 

LRU  REFfilR  TIME  ,  HOURS (TF)  0.00 

MODULE  REFfilR  T I  ME  .  HOURS ( TMO )  3.20 

LRU  FER  SYSTEM  ,  (EE)  1. 

LRU  COST,  I (CUP"  0. 

M O DULE  C O ST  ,  f  (  C M F  '  5 H  .  ■? 6 

PfiRT  COST, #< OFF)  10.03 

FORT  C  O  3  T  0  H  -  E  O.  U  I F  M  E  N  T  REFfil  R  -  *  <  C  F  RE;.  1  0  .  0  3 

DEVELOPMENT  COST,* (CENG)  12326’?. 

N  O  N  -  R  E  C  U  R  F:  I N  8  P  P  G  DUCTI O  N  C  O  ST.*  <  C  P  E  >  ’?  0  777. 

C O  N  T  R  fi  C  T  O  R  L R U  REFfil  R  C O ST  .  S  (  C U R  :>  0  .  O 0 

CONTRACTOR  MODULE  REFfilR  COST  .  *  (  CMR '■  530.21 

MODULE  TYRES,  (P) 

FfiRT  TYPES,(PP)  69. 

F F fi C TION  N O N - S TD, PfiRT S < ( F M S P )  0 . 5 0 

L  R  U  S  Ij  P  R  O  R  T  E  Q  P  T  .  C  O  S  T  ,  t  ( C  F I M  >  0  . 

LRU  +  MGDULE  SUFFORT  EQFT .  .  S < CF I F )  234S6. 

L  P  U  S  .  E  .  F  L  O  O  R  S  F  fi  C  E  ,  S  Q .  F  T  .  ( F  T  $  Q  F  >  0  .  0  0 

L R U * M O D ULE  S . E .  F L C O R  S F fi C E.SO.FT. v F T S Q F )  0 . 5 0 


C  O S  T - Q U  fi  N  T I T  V  F  X FOMENTS  ( 
UN  I T ( EUF  )  0  .  0  0  0 

LEARNING  FACTORS) 
M  O  D  U  L  E  ( E  M  F ) 

Ij  .93? 

FART, 

EFF', 

REFERENCE  QUANTITIES: 
ij  N  I T  (  R  N  U  ).  ij  . 

M  O  D  U  L  E  (  R  N  M ) 

1  ij  0  0  . 

FfiRT. 

:rnp) 

SKIPPING  WEIGHS.  FOUNDS: 
UNIKWU)  0.0 

MODULE (WM) 

0  .  HO 

FfiRT, 

f  WF  > 

STORAGE  CUBES,  CUBIC  FEET 
UN  I T  (  CUBEU  :•  0.000 

MODULE' CUBEM) 

0  .  ij  2 1 

FART' 

'  CUBEF 

DEVELOPMENT  PHASE,  YEARS 
PRODUCTION  PHASE,  YEARS 

•  YD  "• 

VP) 

<  cj  o 

2  .  H  2 

H-38 


PRICE  LIFE  CVCLE  COST 


MA30  0  PF  MOD 6  GPS  LG  SYNTH  LC:  MC 

INPUT  G fiTR 


RSM  DATA 


MTBF 

1 660  1  . 

MTTR-LPU 

0.0  MTTR-MOD 

3.  Z 

DEPLOYMENT 

EQUIPS 

1  0  0  0  . 

ORGANIZATION 

0.  INTERMEDIATE 

ZO.  DEFOT 

LRUS/EQUIF 

M  0  D  S  L  R  U 

1  .  FARTS/LRU 

6  ? . 

EMPLOYMENT 

SUFFOPT  FEPIOD 

1  0  . 

H  R  S  /  M  0  N 

30 .0  0  T  F  0 

.041 

G  L  0  B  Fi  L 

EGUSUF 

1  0  0  o . 

0  R  G  S  U  F 

0  .  I  N  T  S  U  F 

ZO.  DEFSUP 

ESC 

0  .  0  0  0 

LRU  FAIL  ALLOW 

0  . 

MA I NTENANCE 

CGNCEFT 

1 

MODULE  (I.E. 

<  S  MALL 

L  F.  U  ?  D  I S  C  A  R  D 

AT 

FAILURE 

FROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTA 

EQU IF  ME NT 

1  S3. 

55?. 

0  . 

*  *. 

1?  0  £ 

SUPPORT  EQ 

U  I F 

0  . 

0  . 

0  . 

0 

MANPOWER 

0  . 

0  . 

4  . 

4 

SUPPLY 
SUFPLY  ADM 

0  . 

0  . 

30  5 . 

0  . 

0  . 

1  . 

50  5 

1 

CONTRACTOR 

’ SUFFOPT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

0  . 

o 

TOTAL 

COST 

1  S3. 

1  0  64. 

S . 

1  1  ?z 

AVAILABILITY 

INHERENT 

1 

0000  OPERATIONAL 

1 

.  0  0  0  0 

SUFFOPT  EQU! 

FMENT 

ORG 

INT 

DEPOT 

N  0 . 

0  . 

0  . 

0  . 

UTILIZATION 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

SUPPLY 

UNITS 

MODULES 

FART? 

INITIAL.  FEP 

TYPE 

0  . 

1  0  S  0  . 

i)  . 

BALANCE  C CMS 

JMED 

0  .  0  0  fl 

0  .  0  0  0 

0  .  0  0  0 

COST  'EFFECT  I,:NESS  LIST  CO 
1  -  10  0  .  0  2  -  1 8 S , 6 

M A 3 0 0  F  F  M 0 D T  L  C U A  L  FT  F  R  E  A  M  F 
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LC  FILE  I ISFUT  DfiTfi 


Mfi300  RF  MOD?  L  DUfiL  FT  PREfiKP 
DEPLOYMENT 

EGUIFS'ED)  1000  .  CRGfiN  I  ZfiT  I  ON  ( GO  >  0.  I NTERMED I  fiTE  <  D  I  >  20.  DEFCTfDD) 

DURRT I  ON  OF  SUFPORT  PERIOD , VEfiRS <VRS  10.00 

ON- TIME  FRfiCTIGN'GTF)  .041 


LRU  MTEF  « HOURS <MTBF> 

LRU  REFfilR  T IRE. HOURS <TF) 

MODULE  REFfilR  T I  ME , HOURS < TMO > 

LRU  FER  SYSTEM <  L E E > 

L  R  U  0  0  S  T  .  $  '■  0  U  F  ) 

MODULE  DOST  .  I < C M F  > 

FfiRT  COST. $ (OFF) 

FfiRT  COST  OM-EQU IFMEMT  REFfi I R . $ < CPFE > 
DEUELGFMENT  COST  .  *  (  CENG  > 

MON- RECURRING  PRODUCT  I  ON  COST , $ ( CFE > 

C 0 NTRfiCTCR  LRU  REFfilR  COST . S ( CUR ) 
CONTRfiCTOR  MODULE  REFfilR  COST,*<CMR> 
MODULE  tvfES.CF) 

FfiRT  TVFES  « <FF) 

FRfiCT I  ON  NON-STD. FfiRTS.<FNSF> 

LRU  SUFPORT  EGFT.  COST , * ( CF I M > 

LRU+MODULE  SUPPORT  EGFT .  .  $ ( CF I F > 

LRU  S . E .  FLOOR  SPfiCE . SG . FT . ( FTSGF > 
LRU+MODULE  S.E.  FLOOR  SFfiCE , SG . FT . < FTSGF ) 


i  ‘j . 

0.00 
3.  1? 

i' . 

o  . 

320.65 
15.77 
15.77 
1  27651  . 
231067. 

0  . 0  0 
336. 6  S 

|  a 

0 . 5  0 
0  . 

22366. 

0  .  0  0 
0  .  4  S 


COST- QUfiNT I  TV  EXPONENTS  'LEfiRNING  FfiCTORS): 

lj  MIT  <  E  U  F )  0  .  0  0  0  MODULE  (  E  M  F  I1  0  .  S  2  ’?  F  fi  F  T  ( E  F  F  >  0  . '?  6  5 

REFERENCE  QUfiNT  I  TIES'. 

IJN I T  (  RNU  >  0  .  MODULE  <  RNM  >  3 0  0  0  .  FfiRT  <  RNF  >  30  0  0  . 

SHIFT  I  NO  WEIGHT.  FOUNDS: 

U  N  I  T  ( W  U  >  0  .  0  M  0  D  U  L  E K  M )  U.40  FfiRT  ( W  F  )  0  .  0  0  7 

STORfiGE  CUBES.  CUBIC  FEET: 

UNIT (CUBEU)  0  .  0  00  MODULE < CUEEM  >  0.020  FfiRT  < CUBEP  >  0.000 


DEUELGFMENT  FHfiSE.  VEfiRS  <VD'»  1.53 

PRODUCTION  FHfiSE.  VEfiRS  <YP>  2. S3 
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1 


PRICE  LIFE  CVCLE  COST 


Mfi30  0  RF  MOOT  L  CURL 

FT  FREfiMF 

L  C 

MC 

I IS F U T  DfiTfi 

R&M  DfiTfi 

MTBF  16387. 

MTTR-LRU 

0.0  MTTR-MOD 

3. 2 

DEPLOYMENT 

EQUIPS  1000. 

0  R  G  fi  N I Z  fi  T 1 0  N 

0.  INTERMEDIATE 

20.  DEFOT 

2  • 

LRUS /ECU  I F  3. 

MODS /LRU 

' .  FfiRTS/LRU 

2? . 

EMPLOYMENT 

SUPPORT  FERIOD 

1  0  . 

HRS/MON 

30.0  OTF  0 

.  0  *+ 1 

G  L  0  B  fi  L 

EG US UP  1000. 

0  R  G  S  U  P 

0.  I  NT SUP 

20.  DEPSUF 

2  . 

E  S  C  0  .  0  0  0 

LRU  FfilL  ALLOW 

1)  . 

MAINTENANCE  CONCEPT 
MODULE  <  I . E .  <  SMfiLL 

F  R  0  G  R  fi  M  0  0  S  T 

1 

LRU)  D ISCfiRD  AT 

DEUELOFMENT 

FAILURE 

PRODUCTION 

SUFFGRT 

TCTfil 

EQUIPMENT 

1  2$. 

1157. 

fi  . 

1  2S5 

SUPPORT  EGUIF 

0  . 

0  . 

0 

MANPOWER 

0  . 

0  . 

1  1  . 

1  1 

SUFPLV 

0  . 

362 . 

o . 

362 , 

S U PPL  V  fi  D M . 

0  . 

0  . 

1 

1 

C 0 N T R fi 0 T 0 R  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

o . 

0  . 

TOTAL  COST 

1  2$. 

1  5  1  •?  . 

1  2. 

1  65S . 

fiUfi I LfiB I L I  TV 

.INHERENT 

1  .  00  0  0  0 F  E  R  fi  T 1 0  N  fi  L 

1 

.  0  0  0  0 

SUFFCRT  EQUIPMENT 

0  R  G 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0  .000 

0  .  o  0  0 

0  .  0  0  0 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL.  FEF.  TVFE 

0  , 

1172. 

0  . 

BALANCE  CONSUMED 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

COST/EFFECT IVHESS  LIST  <?.> 

1  -  10  0.0  2  -  1 6 1 . S 

Mfi.300  FF  MODS  L  DUfiLT  FPEfiMF 
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LC  FILE  INPUT  DATfi 


Mfi300  RF  MODS  L  DUfiLT  FPEfiMF 
DEPLOYMENT 

EQUIPS  (ED)  1  000  .  ORGAN  I  ZfiT  I  ON  ( Uu )  0.  I NTERMED I fiTE ( D I )  20.  DEPOT  (CD) 


DURATION  OF  SUFFGRT  FERIOD .YERRS(YR)  10.00 

ON-TIME  FRACTION  <  OTF  >  .041 

LRU  MTEF  . HOURS < MTEF  >  13008. 

LRU  REFfilR  TIME  .HOURS (TF)  0.0  0 

MODULE  REFfilR  TIME, KOURSC  TMO )  3.05 

LRU  FER  SYSTEM, (EE)  4. 

L R U  COST  .I ( C U F )  0  ■ 

MODULE  COST,  I  (CMP'1  336.3? 

PfiRT  COST  ,$(CFP>  S'.  SO 

FfiRT  COST  ON- EQUIPMENT  REFfilR. i(CFFE)  S.SO 

DEUELOFMENT  COST . I ( CEND)  1 3370 1 . 

NON-RECURRING  PRODUCTION  COST, «< CPE)  32?065. 

CONTRfiCTOR  LRU  REFfilR  COST  ,  t < CUR  )  0  .  0 0 

CONTRACTOR  MODULE  REFfilR  CGST,*(CMR>  353.21 

MODULE  TYPES,  (F>  1. 

FfiRT  TYPES  ,  ( FF )  47. 

FRACTION  NON-STD. FfiRTS  ,(FNSF)  0.50 

LRU  SUFFGRT  EGFT.  COST  . * ( CF I M >  0. 

LRU  +  MODULE  SUPPORT  EQFT .  ,  f ( CF I F )  2426?. 

LRU  S.E.  FLOOR  SPfiCE  , SQ.FT. (FTSQF)  0.0  0 

LRU  +  MODULE  S.E.  FLOOR  SFfiCE , S6 . FT .( FTSQF )  0.51 


COST- GUfiNT I  TV  EXPONENTS  'LEARNING  FACTORS ) : 

UNIT ( EUF )  0  .  000  MODULE (EMF)  0.S28  FfiRT 'EFR'  0.S64 

REFERENCE  QUANTITIES: 

.UNIT(RNU)  0.  MODULE (RNM)  4000.  FfiRT ( RNF )  4000. 

SHIPPING  WEIGHT,  FOUNDS: 

UNIT  (MU)  0.0  MODULE  (WM)  0.50  FfiRT  (WF'*  0.0  05 

STORAGE  CUBES.  CUBIC  FEET: 

UNIT(CUBEU)  0.000  MODULE ( CUBEM)  0.020  PfiRT ( CUBE P)  0.000 


DEUELOFMENT  FHfiSE  ,  YEfiRS  (VC)  1 .58 

PRODUCT  I  ON  FHfiSE,  YEARS  (YF)  3.12 
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PRICE  LIFE  CYCLE  COST 


MA300  RF  MODS  L  DUALT  PREAHP 


LC  s  MC3 


INPUT  DATA 
R  &  M  CfiTfi 


MTBF  1 

30  OS. 

MTTR-LRU 

0  . 

0  HTTP-MOD 

■J  t 

1 

DEPLDYHENT 

EQUIFS 

LRUS/EGUIF 

1  0  0  0  . 

ORGAN  I  ZfiT  I  ON 
MODS/LRU 

O  , 

1  . 

INTERMEDIATE 

PfiRTS/LRU 

20  . 
H? . 

DEPOT 

2  • 

EMPLOYMENT 
SUPPORT  FERIGD 

10  . 

HRS/MON 

30 . 0 

GTF  0 

i .  0  4  1 

GLOBAL 

EQUSUF 

ESC 

1  0  0  0  . 

0  .  0  0  0 

O  R  G  S  U  F 

LRU  F fi I L  ALLOW 

o . 

0  . 

INTSUP 

20  . 

D EPS UP 

2  ■ 

MA I NTENANCE  CONCEPT  I 

MODULE  (I.E.,  SHfiLL  LRU)  DISCARD  AT  FAILURE 


PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

174. 

1632. 

0  . 

1  S  0  6  . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

1  s . 

1  S. 

SUPPLY 

0  , 

410. 

0  . 

410. 

SUPPLY  ADM. 

o . 

0  . 

1 . 

1  . 

CONTRACTOR  SUP FORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

TOTAL  COST 

1  74. 

20  42. 

1  s . 

2235. 

AVAILABILITY 

INHERENT 

1.0000 

O  P  E  R  A  T I O  N  A  L 

1 .0000 

SUPPORT  EQUIPMENT 

CRG 

I  NT 

DEPOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0  .  o  0  0 

0  .  0  0  0 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TYPE 

0  . 

1  25S . 

0  . 

BALANCE  CONSUMED 

0.00  0 

0  .  0  0  0 

0  .  0  0  0 

COST -'EFFECT I UNESS  LIST  W 
100.0  2^  14S.S 

M  A  3  0  0  R  F  M  0  D 1  2  fi  N  T  S  E  L 
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LC  FILE  INPUT  DfiTfi 


NA30  0  F:F  NOD  1 £  ANT  SEL 


DEFLCVMENT 

EQUIFS(ED) 


i)  0  0  .  0  F  G  A  N I Z  A  T I  0  N  (  0  D ) 


DURATION  OF  SUPPORT  PERIOD  ,VERRS<VR> 

ON- TINE  FRRCT I  ON ( CTF) 

L  F:  U  M  T  B  F  ,  h'  0  U  F  S  (  N  T  B  F ) 

LRU  REFRIR  TINE  .HOURS ( TF  > 

NODULE  REFRIR  TINE. HOURS <THO> 

LRU  PER  S V STEM  < (EE > 

LRU  COST  ,  l<  CUF) 

NODULE  COST , £ ( CNF > 

P fi R T  C 0 S T  , 1 ( C PP  ^ 

PfiF.T  COST  GN-EOUIFNENT  REFRIR. *<CPFE) 
DEUELOFNENT  COST  ,  *< CEND > 

NON-RECURRING  PRODUCTION  COST, $< CPE) 

C  0  N  T  R  Pi  C  T  0  R  L  R  U  R  E  P  fi  I R  C  0  S  T  ,  T  ( C  U  R > 
CONTRACTOR  NODULE  REFRIR  COST, t (CNR) 
NODULE  TYPES,  <P> 

FRRT  TYPES, (PF> 

FRRCT I  0 N  NON-STD. PARTS  - ( FNSP ) 

LRU  SUPPORT  EOPT.  COST  ,*<CF!H> 

LRU+NODULE  SUFPCRT  EGPT.  ,  *(CFIF ) 

LRU  S . E .  FLOOR  SPACE  ,SG. FT . (FTSGF) 

LRU  +  NODULE  S . E .  FLOOR  SFACE  ,$Q. FT. (FT S Q P ) 


INTERNED  I RTE<D I)  SO.  DEPOT ( DD  > 

10.0  0 
.041 


0  .  0  0 
3.36 

1  . 

0  . 

4 1  0  .  S 1 
24.17 
£4.1? 
S9556 . 

SI £60  . 

0  .  0  0 
431.35 
1  . 

-7  -7 

-J  • 

0  .  50 

0  . 

£1301 . 

0  .  0  0 
0  .  45 


COST- QUANTITY  EXPONENTS  (  LEARNING  FACTORS): 


UNIT(EUF) 


0 . 0  0  0 


REFERENCE  QUANTITIES: 
UN  IT  <  RNU  >  0. 


NODULE-;  ENP) 

NODULE (RNN> 


SHIPPING  WEIGHT,  FOUNDS: 

UNIT (WU>  0.0  NODULE <WN) 

STORAGE  CUBES.  CUBIC  FEET: 

UNIT  <CUBEU>  0  .  00  0  NODULE-;  CUBEN) 

DEUELOFNENT  PHASE,  YEARS  (VO) 

PRODUCTION  PHASE,  YEARS  (VP) 


0 . S  3  S  FART(EFP) 

000.  PART(RNF) 

0.30  PART  <  WF ) 


0 . 0  £  1  PART (CUBEF) 

1  .  50 
£.49 


0  .  S?0 


0  0  0 


0  .  0  0  6 

0  .  0  0  0  4 
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FRICE  LIFE  CYCLE  COST 


M  A  3  0  0  F  F  M  0  D  1  2  fi  N  T  S  E  L 


LC: 


MC3 


INFUT  DATA 

R&M  DATA 

MTEF  2225?. 

MTTR-LRU 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

LFUS/EGUIF  1. 

M  0  0  S  /  L  R  U 

EMFLC  VMEIST 

SUPPORT  PERIOD  10. 

G  L  0  6  fi  L 

E  C ! j  S  U  F  1  0  0  0  .  0  F  6  3 1 j  F 

ESC  0.000  LRU  F  Ft  I L  fi  L  L  0  U 


0  .  i 

0  MTTR- MOD 

3.  H 

0  , 

INTERMEDIATE 

20.  CEFOT 

w  • 

1  . 

FARTS /LRU 

33. 

HRS/MON 

30.0  OTF  0 

.  0H1 

0  . 

I  NT  SUP 

20 .  DEFSUF 

c  • 

0  . 


MAINTENANCE  CONCEPT  1 

MODULE  (I.E.,  SMALL  LRU)  DISCARD  AT  FAILURE 

PROGRAM  COST  DEVELOPMENT  PRODUCTION  SUPPORT 


EQUIPMENT 

100. 

HS2 . 

0  . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

7 

SUPPLY 

0  . 

HO?. 

0  . 

SUPPLY  ADM. 

0  . 

0  . 

1  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

TOTAL  COST 

10  0. 

8  6  9  • 

H . 

AVAILABILITY 

INHERENT 

1  .  0  0  0 0 

OPERATIONAL 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEPOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0  .000 

0  .  0  0  0 

0.00  0 

SUPPLY 

UNITS 

MODULE S 

FARTS 

INITIAL,  FEF  TYFE 

0  , 

1  OSS. 

0  . 

BALANCE  CONSUMED 

0  .  0  0  0 

0  .  0  0  0 

0  ,  0  0  0 

COST 'EFFECT  I VNESS  LIST  <*> 
10  0.0  2-  1  S S .  7 

MR 30 O  RF  MODES  TDM  CFLR 


TOTAL 

5  Sc. 

0  . 
3. 

HO? . 

1  . 
0  . 
) . 


1  .  00  00 
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LC  FILE  INPUT  DfiTfi 


Mfi30 0  FF  M0D25  TDM  CFLR 
DEPLOYMENT 

EQUIPS  E  D  >  1  000  .  CRQfiN  I  ZfiT  I  ON  < CD  >  0.  I  NTERNED  I  FiTE  <  D I )  20.  DEPOT  (DD> 


DURST  I  ON  OF  SUPPORT  PER  I  CD , VEfiRS < VR ) 
OH- TIME  FRACTIGN(GTF) 


1  0  .  0  0 

.041 


LRU  MTEF, HOURS <MTBF>  67957. 

LRU  P E F A I P  TIME  <  HOURS ( TF )  0  .  0 0 

MODULE  RERfilR  TIME .HOURS(TMG)  3.10 

LRU  FER  SYSTEM. (EE)  5. 

LRU  COST. $( CUP)  0. 


MODULE  COST  ,* (CMP  ■ 

RAPT  COST. S( CPF) 

FfiRT  COST  ON- EQUIPMENT  REFfi I R  ,t < CFFE > 
DEUELCFMENT  COST . $< CEND > 

NON-RECURRING  PRODUCTION  COST,  *(  CPE ) 
CONTRACTOR  LRU  REPfilR  COST, * (CUR) 
CONTRfiCTOR  MODULE  REPfilR  COST . I( C M R ) 
MODULE  TVFES  ,  < F  ■' 

FfiRT  TVFES,  (FF) 

FRfiCTI ON  NON-STD . FfiRTS  .  (FNSF ' 

LRU  SUPPORT  EQFT.  COST  ,$<CFIM> 

LRU+MODULE  SUPPORT  EGPT .  .  X < CF I F ) 

LRU  S.E.  FLOOR  SRfiCE  . SO . FT . ( FTSGF > 
LRU+MODULE  S.E.  FLOOR  SRfiCE, SO. FT. (FT S Q P > 


1  0  2 

952S4 
1  9366  0 
0 

1  0  7 

1 

26 

0 

0 

1  4  3?  7 
0 


S5 

95 

0  0 

50 

0  0 
30 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS): 

UN  IT (EUR)  0  .  000  MODULE  <  E  M  F  >  0.927  PART (EPF)  0.964 

REFERENCE  QUANTITIES* 

UNIT(RNU)  0.  MODULE (RNM)  5000.  FfiRT (RNF)  5000. 

SNIFFING  HEIGHT  ,  FOUNDS: 

UNIT(WU)  0.0  MODULE' WM  )  0.10  FfiRT ( W  F )  0.003 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT  c  CUBEU )  0  .  0  00  MODULE'!  CUEEM )  0.010  FfiRT  <  CUEEF )  0.000 


DEUELCFMENT  RKASE  ,  VEfiRS  -YD)  1.50 

PRODUCTION  FHfiSE ,  YEARS  (VR)  3.29 
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PRICE  LIFE  C'.CLE  COST 


MA30  0  PF  M0D25  T  D  N  CFLF: 


LC 


INPUT  DATA 


R£:M  DATA 

NTBF 

F.7S57. 

HTTP- LRU 

0.0  HTTP- HOD 

3.  1 

DEPLOYMENT 
ECU  IPS 

LRUS /ECU  IF 

1  0  0  0  . 

5 . 

ORGANIZATION 

N  GDS-'L RU 

0.  INTERNED I  FiTE 

!  .  FfiRT S-'LRU 

SO.  DEFCT 

26 . 

EMPLOYMENT 

SUFFORT  FERICD 

1  0  . 

HRS/MON 

30.0  GTF 

Q  L  0  6  A  L 

EGUSUF 

ESC 

1  0  0  0  . 

0  .  0  0  0 

C  F  6  S  U  F 

LRU  FAIL  ALLOW 

0.  INTSUF 

0  . 

20.  DEFSUF 

MAINTENANCE 
MODULE  1 I . E . 

C  0  N  C  EFT 
,  SHELL 

t 

L R U >  0  I SCfiRD  AT 

FFilLURE 

F  R  l S  G  R  A  K  COST 

DEVELOPMENT 

FFOOUCT I  ON 

SUFFORT 

EGUIFMENT 

S5 . 

6  ?  6 . 

0  . 

SUFFORT  ECU  IF 

i'i 

0  . 

0  . 

MANFGWEF 

U  • 

0  . 

4 . 

S  U  F  F  L  V 

no. 

0  . 

SUFFLV  NON. 

o . 

o . 

1  . 

CONTRACTOR  SUFFORT 

0  . 

0  . 

OTHER 

o . 

0  . 

0  . 

TOTAL  COST 

?5. 

S  0  6  • 

5 . 

AVAILABILITY 

INHERENT 

1  .  00 0  0 

0  F  E  R  A  T  1 0  N  A  L 

SUFFORT  ECU  IF ME NT 

u  R  6 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

SUFFLV 

UNITS 

M  0  D  U  L  E  S 

FARTS 

INITIAL.  PER  TYPE 

0  . 

1  0  S  0  . 

0  . 

BALANCE  CO N S U M E 0 

0  .  0  0  0 

0  .  0  0  0 

0  .  0  0  0 

COST-  EFFECT IUNESS  LIST  ■  \  ' 
1  -  10  0.0  2  -  ITS.  S 

Mfi30  0  F.F  NO 030  BITE  CFLF: 
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LC  FILE  INPUT  DfiTfi 


M fi 3 0 0  RF  MOD 30  BITE  CFLR 


CEFLOVMENT 

EQUIFS(ED)  1  000  .  GFQfiN I Z  R  T I  ON  < CD  >  0.  INTERNED  I fiTE(D I )  20.  DEFCT(DD) 


DURfiT I  ON  OF  SUPPORT  PERIOD ,VEfiRS<YR >  10.00 

ON-TIME  FRfiCTICN(GTF)  . 0 H 1 

LRU  MTBF  ,  HOURS NT  BF  >  2?  1  S  1  . 

LRU  REFfilR  TIME  ,HGUR$<TF>  0.00 

MODULE  REFfilR  T I  ME , HOURS < TMO )  3.12 

LRU  PER  SYSTEM. (EE)  1. 

L  R  U  U  0  S  T  (  f:  lj  F  *  U  . 

MODULE  COST  . S ( OMP )  33H.5S 

R  fi  P  T  COST  .  *  < C F  P )  3  S . 6 1 

FfiRT  COST  ON- EQUIPMENT  REFfilR  .$  (CPPE-)  38.61 

DEVELOPMENT  COST , S (CENG)  80272. 

N G N-  RE C lj R R IMG  R R 0 D U C T  1 0 N  C 0 S T  <  X  (CPE )  7071  11 . 

0  o  NTR.fi  0  TOR  L  R  U  REFfilR  C  0  S  T  ,  $  <  C  U  R  )  0  .  0  0 

CONTPfiCTOR  MODULE  REFfilR  COST  ,$(CMR)  351.32 

MODULE  T V FES  .  ( F >  1. 

FfiRT  TYPES. <FP>  21. 

FRfiCT I  ON  NON-STD. FfiRTS , <FNSP>  0.50 

LRU  SUPPORT  EQFT .  COST.f(CFIM)  0. 

LRU  +  MODULE  SUFFORT  EQFT .  .  S ( OF  I F >  18477. 

LRU  S . E .  FLOOR  SPfiCE  .  SQ .FT. < FTSQF >  0  .  0 0 

LRU+MGDULE  S.E.  FLOOR  SFfiCE . SO . FT . ( FTSQF >  0.41 


COST- QUfiNT I  TV  EXPONENTS  (LEfiPNING  FfiCTORS): 

UNIT (EUF)  0  .  000  MODULE <  EKF  >  0 . 838  PfiRT  <  EPF>  0.870 

REFERENCE  QUfiNT I TIESl 

U  N  I  T  < R  N  U  )  0.  MODULE*.  RNM  >  1  000  .  FfiRT  <RNP1  10  0  0. 

SNIFFING  WEIGHT.  FOUNDS! 

UNIT  C  MU )  0.0  MOGUL E<WM)  0.25  FfiRT  <  WP >  0.0  10 

STORfiGE  CUBES.  CUBIC  FEET: 

UNIT*  CUBED'  >  0.0  0  0  MODULE  <  CUBE  M^  0.010  FfiRT  (CUBEF)  0.0004 


DEVELOPMENT  FHfiSE  .  VEfiPS  1 VD>  1.50 

FPODUCTIGN  FHfiSE.  VEfiPS  <VF>  2. 48 
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f‘ifi.300  RF  MOC30  6  ITE  CF'LF: 
INPUT  DfiTfi 


PRICE  LIFE  CVCLE  COST 


FfiN  DfiTfi 

MTBF  33131  • 

mttr-lru 

0.0  MTTR-MOD 

3 .  1 

DEPLOYMENT 

EQUIPS  1000. 

0  R  Q  fi  N I Z  fi  T 1 0  N 

0.  INTERNED  I fiTE 

10  . 

LRUS/ EQUIP  1. 

MODS/ LRU 

1 .  Ffi RTS/LRU 

*-  ^  • 

EMFLGVMENT 

CUFF CRT  FERIOC 

i  0  . 

HRS / M 0 N 

30  ,  o 

Q  L  0  B  fi  L 

EG  IJS  UP  1000  . 

OPGSUF 

0  .  I  NT S U F 

1 0  . 

E  3  C  0  .  0  0  0 

LRU  F  fi I L  fi  L  L  0  W 

0  . 

Mfi  I  NTENfiNCE  CONCEPT 
MODULE  OI.E.j  SMfiLL 

L  R  U )  D  I  3  C  fi  R  D  fi  T 

Ffi  I  LURE 

FRGSRfiK  COST 

DEVELOPMENT 

PRODUCTION 

SUFFORT 

EQUIPMENT 

SO  . 

3S1  . 

0  . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

M  fi  N  F  0  W  E  R 

o . 

0  . 

0  . 

SUP FLY 

0  . 

-  T  • 

SUPPLY  fiDM. 

o , 

0  . 

1  t 

CONTF.fiCTOF  SUPPORT  0. 

0  . 

u . 

OTHER 

u . 

0  . 

u  . 

TOTfiL  COST 

?0  . 

710. 

fiUfi I LfiB  ILIT V 

INHERENT 

1 

,  0  0  0  0  0  F  E  R  fi  T I U  N  fi  L 

SUFFORT  ECU IRMENT 

0  P  6 

I  NT 

DEFO 

HO . 

0  . 

1.1  . 

UTILIZfiTION 

0  .  0  0  0 

0  .  0  0  0 

IJ  ,  !j 

SUPPLY 

UNITS 

MODULES 

Ffi  FT 

0  . 

INITIfiL.  FEF  TYPE 

0  . 

!  0  o  1  . 

B  fi  L  fi  N  C  E  C  0  N  S  U  M  E  D 

0  .  0  0  0 

0  .  U  U  0 

c c 3 T / EFCECT IUMESS  L 1 3 T  '  \ ’ 

1  -  1  o  0  .  0  3  -  3  0  S  .  fi 

N  fi  3  0  9  F  F  M  0  D  3 1  BITE  I  u  L  U  M  F 
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LC  FILE  INPUT  DfiTfi 


MFL30  0  PF  MGD31  BITE  10  CGNP 
DEPLOYMENT 

EGG  IPS  <  ED  >  1  0  0  0  .  GRGfiN  IZfiTI  OH  <  CD  >  0  .  INTERNED  I  FiTE  ( D  I  >  5:0  . 


DURfiTIGN  OF  SUPPORT  FERIGD  ,  YEfiRSv VR  ) 

ON-TIME  F  R  fi  C  T I 0  N  <  0 T  F  > 

1  0 

.  0  0 

.  OH 

LRU  MTEF  ,  HOURS  (MTEF:- 

1  3  5  S  6 

LRU  REPfilR  TIME  .HOURS ’TF"' 

1) 

.  0  0 

MODULE  REFfi I R  TIME, HOURS < TNG > 

*7 

1  •* 

LRU  PER  SYSTEM, (EE) 

1 

Lr  U  U  U S  T  ,  $  '•  u  UR  1 

0 

M 0 CULE  C G ST  <  * ( C M F  > 

6  1  1 

.  HH 

PfiRT  COST  ,$(CFF"' 

30 

»  0  7 

FRET  COST  ON- ECU  I FMENT  REFfi I R  .  f ( CFFE > 

30 

.  0  7 

DEUELGPMENT  COST  ,*<  C END) 

1  H  3 ' 5  0 

N 0  N - R  E C U PR  IN 6  FPGG U C  T 1 0  N  C 0 ST,* < C F E  ) 

1  0  7  S  S  7 

C 0 NTRfi c T o R  LF. U  REPfil  R  C 0 S T  ,  t<  C U R  > 

0 

.  0  0 

C G NTRfi C T 0 R  M 0 D U L E  REPfilR  C 0 ST  , * ( C M R  ) 

SHE 

.  0  1 

MODULE  TYPES, -P) 

1 

PfiRT  TYPES,  (FP-1 

HO 

PRfiCTI 0 N  N 0 N-STD. FfiPT S  .  ( F N S P > 

1} 

.  50 

LRU  SUPPORT  SORT.  COST  ,  *  <  OF  I ) 

o 

LRU  +  MGDULE  SUPPORT  EQFT ,  .  $ ( CF  I F  ■ 

S633H 

LRU  S.E.  FLOOR  SFfiCE  ,  SQ . FT . t FTSOF  ) 

0 

.  0  0 

LRU+MCDULE  S.E.  FLOOR  SFfiCE , SO . FT .( FTSOF > 

|*| 

.  56 

COST- GUfiNT I  TV  EXPONENTS  ( 
UNIT' EUR"'  0.000 

L  E  fi  R N I N G  F  fi  C  TOPS ) 
MODULE  <:-.,!P> 

0  .  ?  3 '? 

F  fi  R  T < EPF) 

REFERENCE  G U fi N T I T I E S i 

UN  I T  <  RNU )  0. 

MODULE vRNM> 

1  0  0  0  . 

FfiPTORNF  ' 

SKIFF  IMG  WEIGHT,  FOUNDS: 

UN  IT -'HU'  0.0 

MODULE1 UM  1 

0  .  5  0 

PfiRT  ( W  F 

STOPfiCE  CUBES,  CUBIC  FEET 
UNIT < CUBEU>  0  .  000 

MODULE’ CUE  EM  > 

0  .031 

F  fi  R  T  <  C  U  6  E  F 

DEVELOPMENT  F'HfiSE  .  YEfiFS 

P P 0  D U U TIC  N  F  H  fi  fi  E  •  VEfiRS  ' 

,  vDJ 

V  c  '• 

!  .  5  0 

“  CJ  •? 

DEPOT ' 


‘  0  0 
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¥ 


PRICE  LIFE  CVCLE  COST 


MR30  0  RF  M0G31  BITE  10  COMP 
INPUT  DfiTfi 
R&M  DfiTfi 


LC : 


KC 


MTBF 

1 35S6 . 

MTTR-LRU 

0.0  MTTR-MGD 

3.  1 

DEPLOYMENT 

EQUIFS 

1  0  0  0  . 

GRGfiNIZfiTION 

0.  INTERMEDIfiTE 

20.  DEPOT 

a 

£  . 

LRUS/EQUIP 

1  . 

MODS/LRU 

1.  PfiRTS/LRU 

HO  . 

, 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  0 T  F  0 

.041 

QLGBfiL 

EGUSUP 

1  0  0  0  . 

ORQSUF 

0.  INTSUP 

20 .  DEPSUF 

£  . 

ESC 

0 . 0  0  0 

LRU  FfilL  fiLLGW 

0  . 

V 

MfilNTENfiNCE  CONCEPT 

1 

MODULE  < I . E . < 

SMfiLL 

LRU>  DISCfiRD  fiT 

FfilLURE 

PROQRfiM  COST 

DEUELGFMENT 

PRODUCTION 

SUFPGRT 

TOTfil 

EQUIPMENT 

1  H? . 

67H . 

0  . 

S21 ! 

SUPPORT  EQUIP 

0  . 

0. 

0. 

oj 

MfiNPGWER 

0  . 

0. 

H. 

f 

SUPPLY 

0  . 

617. 

0. 

617 

SUPPLY  RDM. 

0  . 

0  . 

1  . 

1 

CONTRfiCTGR 

SUPPORT 

0  . 

0  . 

0. 

0 

OTHER 

0  . 

0. 

0. 

0 

TGTfiL  C 

OST 

1  HP . 

1  2S1  . 

5. 

1  HHH 

‘fiUfi I LfiB I L I  TV 
INHERENT 

SUPPORT  EQUIPMENT 
NO  ■ 

UTILIZfiTIGN 

SUPPLY 

INITIfiL  *  FER  TYPE 
BfiLfiNCE  CONSUMED 


1  .  0000  GFERfiTIGNfiL 

GRS  I NT 

0  .  0  . 

0.000  0.000 

UNITS  MODULES 

0.  1  0  S  0  . 

0.000  0.000 


GEFGT 
0  . 

0.000 

PfiRTS 

0. 

0.000 


1  .  00001 


COST/EFFECT  I UNESS  LIST  <*> 
1a  10  0.0  2*  IS  1.5 

Mfi30 0  RF  M0D3S  FREQ  REF 
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LC  FILE  INPUT  DATA 


MR300  RF  M0036  FREG  REF 


DEPLOYMENT 

EQUIFS(ED) 


1000  .  ORQRNIZRTION<GG>  0.  INTERMEDIATED!  >  20.  DEPCT(OD) 


DURATION  OF  SUFFGRT  FERIGD , VEfiRS<VR>  10.00 

ON-TINE  FRRCTIGN(OTF)  .041 

LRU  MTBF.HOURS(NTBF)  11073. 

LRU  REPAIR  TINE  .  HOURS <TF>  0.00 

NODULE  REFfilR  TIME  >HOURS<.TNG )  3.35 

LRU  PER  SYSTEM  .  <EE>  2. 

LRU  COST. *< GUP)  0. 

MODULE  COST ,$<CMP>  531.70 

FART  COST. #< CPF)  22. OH 

FART  COST  ON-EGUIFMENT  REPAIR  ,$<CFF£)  22.04 

DEVELOPMENT  CGST,*(CEND>  1S1S54. 

NGN-RECURRING  FRGCUCTIGN  CGST,*(CFE)  2229S?. 

CONTRACTOR  LRU  REFRIR  COST,*<CUR)  0.00 

CONTRACTOR  MODULE  REPAIR  COST, $< CNR)  547.7? 

MODULE  TYPES.  <P)  1. 

PART  TYPES. <FF)  44. 

FRACTION  NOH-STD. PARTS. <FNSP>  0.50 

LRU  SUFFGRT  EGFT .  COST  .$(CFIM>  0. 

LRU+NGDULE  SUFFGRT  EGRT.  ,$<CFIP>  27671. 

LRU  S.E.  FLOOR  SPACE. SO. FT. ( FTSQF)  0.00 

LRU+MCDULE  S.E.  FLOOR  3FRCE  .SO, FT . (FTSGF  >  0.5? 


COST-OUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT (EUP) 


0.000 


MODULE <EHP> 


0 . ?31  FART (EPF) 


0  .  ?66 


REFERENCE  GUR NTITIES: 
UNIT (RNU>  0. 


NODULE(RNM) 


2000  . 


FART(RNF) 


2000  . 


SNIFFING  WEIGHT.  POUNDS* 

UNIT(WU)  0.0  MGGULE<WK> 

STORAGE  CUBES.  CUBIC  FEET: 

UNIT (CUBEU)  0.000  NODULE(CUBEM) 

CEUELOFNENT  PHASE.  YEARS  (YD) 

PRODUCTION  PHASE.  YEARS  <YP> 


0.60  FRRT(WF) 


0.042  PART (CUBEP) 


O.OOSl 


0.0001 


PRICE  LIFE  CYCLE  COST 

MA300  RF  MCD36  FREQ 

REF 

LC:  MC3 

INPUT  DATA 

R&M  DATA 

MTBF  11073. 

MTTR-LRU 

0.0  MTTR-MCD 

3.3 

DEPLOYMENT 

EQUIPS  1000. 

LRUS/EQUIP  2. 

ORGANIZATION 

MODS/LRU 

0.  INTERMEDIATE 

1.  PARTS/LRU 

20. 
HH . 

DEPOT  2. 

EMPLOYMENT 

SUPPORT  PER  IOD 

10. 

HRS/MON 

30.0 

OTF  0.0H1 

GLOBAL 

EQUSUP  1000. 

ESC  0.000 

GRGSUP 

LRU  FAIL  ALLOW 

0.  INTSUP 

0  . 

20. 

DEFSUP  2. 

*  . 

MAINTENANCE  CONCEPT 
MODULE  (I.E.j  SMALL 

1 

LRU)  DISCARD  AT 

FAILURE 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

SUPPORT  EQUIP 

MANPOWER 

SUFPLV 

SUPPLY  ADM. 

CONTRACTOR  SUPPORT 

OTHER 

TOTAL  COST 


192. 
0. 
0  . 

0  . 
0. 
0  . 
0  . 

1  92. 


1  £  -J  £.  • 


590  . 
0  . 
0  . 
0  . 

1  S23 . 


1  1  . 

0. 
1  . 
0. 


12. 


1H2H. 
0. 
1  1  . 
590. 
1  % 
0.1 
o«| 

2026 


AVAILABILITY 

INHERENT 

1.0000  OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

NO . 

UTILIZATION 

ORG 

0  . 

0  .  0  0  0 

INT 

0. 

0.000 

DEFOT 

0  . 

0.000 

SUPPLY 

INITIAL,  FER  TYPE 
BALANCE  CONSUMED 

UNITS 

0  . 

0.000 

MODULES 

1  169. 

0.000 

FARTS 

0  . 

0.000 

COST/EFFECT IUNES3  LIST  <%) 

I s  100.0  2  a  160.6 

MA30 0  I  NT  TEST 
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fl R 3 0 0  INT  TEST 


DEFLGYMENT 

EGUIPS<ED>  1000.  CRGfiNI2fiTIGN<G0)  0.  INTERMEDIfiTE<DI )  20.  OEPOT(DD) 


DURATION  GF  SUPPORT  FERIOO ,YERRS< YR>  10.00 

ON-TIME  FRfiCTION<GTF>  .041 

LRU  MTBF  ,HGURS<MTBF>  2060. 

LRU  REFfilR  TIME  ,HGURS(TF>  0.00 

MGGULE  REFfilR  TIME  «KGURS<TMO>  0.00 

LRU  FER  SYSTEM  ,  ( EE  >  1. 

LRU  COST  .  *<  CUF )  0. 

MODULE  CGST  ,*<CMP>  0.00 

PfiRT  CGST  .  $ ( CFF >  1208.54 

FfiRT  CGST  GN- EQUIPMENT  REFfilR ,$<CPPE>  50.00 

DEUELGFMENT  CCST,$<CEND>  192S05. 

NGN- RECURRING  FRGDUCTIGN  COST  «#(CFE>  136566. 

CONTRACTOR  LRU  REFfilR  CGST,$<CUR>  0.00 

CONTRACTOR  MODULE  REFfilR  CG$T,*(CMR>  0.00 

MODULE  TYPES'.  <P>  0. 

FfiRT  TYPES, <PP>  1. 

FRACTION  NON-STD. PARTS, <FN8P)  1.00 

LRU  SUPPORT  EGFT .  CG$T,I<CFIM>  0. 

LRU+MOOULE  SUFFORT  EQFT .  ,  S  <  CF  IF )  0. 

LRU  S.E.  FLOOR  SFfiCE. SQ.FT. (FTSGF )  0.00 

LRU+MGOULE  S.E.  FLOGR  SFfiCE ,SG. FT .( FTSGF >  0.00 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS) : 


UNIT(EUF)  0.000 

MCOULE<EMP> 

0  .  000 

FfiRT  i.EFP> 

0  .SSS 

REFERENCE  GUfiNTIT IESs 
UNIT  <RNU)  1  0  00  . 

MODULE<  RNM‘> 

1  000  . 

FfiRT (RNF) 

1  000  . 

SNIFFING  WEIGHT,  FOUNDS: 
UNIT (WU)  0.0 

MCDULE<  WM ) 

0.00 

FfiRT (WF) 

0.030 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU)  0.000  MODULE< CUBEM) 

0.000 

FfiRT (CUBEF) 

0.001 

DEVELOPMENT  FHfiSE  .  VEfiRS 
PRODUCTION  FHfiSE,  VEfiRS 

(YD) 

( YF  > 

1  .58 

A  AA 

£  a  £7 

us-. 


J 


PRICE  LIFE  CYCLE  COST 


MA300  INT  TEST 

LC: 

MC 

INPUT  DfiTfi 

R&M  DfiTfi 

MTBF  2060.  MTTR-LRU 

0.0  MTTR-MGD 

0.0 

DEPLOYMENT 

EQUIFS 

LRUS/EQUIP 

1  000  . 

1  . 

GRGfiN  I  ZfiT  I  ON 
MOOS/LRU 

0.  INTERMEDIfiTE 

0.  PfiRTS/LRU 

£0.  DEPOT  2. 

1  . 

EMPLOYMENT 
SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  OTF  0.0H1 

QLOBfiL 

EQUSUP 

ESC 

10  0  0  . 
0.000 

ORGSUF 

LRU  FfilL  ALLOW 

0.  INTSUF 

0. 

20.  DEPSUF  2. 

MAINTENANCE  CONCEFT  30 

ON-EQUIPMENT  REPAIR  TO  NGN-REFAIRABLE  PfiRT; 


FROGRfiK  COST 


DEUELGFMENT  PRODUCTION 


SUPPORT 


TOTAL 


EQUIPMENT  193. 
SUPPORT  EQUIP  0. 
MANFGWER  0. 
SUFFLY  0. 
SUPPLY  ROM.  0. 
CONTRACTOR  SUFFORT  0. 
OTHER  0 . 


1206. 

0  . 

1399 

0. 

0. 

0 

0  . 

29. 

29 

54. 

24. 

79 

0  . 

1  . 

1 

0  . 

0  . 

0 

0  . 

0  . 

0 

TOTAL  COST 


193. 


1  £60  . 


5*.  1507. 


AVAILABILITY 

INHERENT 

1.0000  OPERATIONAL 

SUFFORT  EQUIPMENT 

ORG 

INT 

NO. 

0  . 

0. 

UTILIZATION 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

INITIAL,  FER  TYPE 

0  . 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

DEFCT 

0. 

0.000 

PARTS 
1  232. 
513.655 


CQST/EFFECTIVNESS  LIST  < 5s > 
30=  100.0 


j 

1.0000  j 


I 


H-55 


LC  FILE  INPUT  DATA 


MA30 0  RF  MODS  ELE  KTG  CGRR 


DEPLOYMENT 

EQUIPS(ED)  1000  .  GR6fiNIZATIGN<GD)  0.  I NTERNED I RTE  <  D I )  20.  DEPOT (DD>  2 


DURfiTION  OF  SUFFORT  PERIOD ,  YEARS <YR> 
ON-TIME  FRfiCTIGN<OTF.'t 


10.00 
.  0 HI 


Z 


LRU  NTBF,HOURS(KTBF>  10S5. 

LRU  REPfilR  TIME. HOURS < TF >  1 . HH 

MODULE  REPfilR  TIME .HOURSCTMO)  2.92 

Lci;  pER  SYSTEM,  < EE)  2. 

LRU  COST  , % ( CUP  >  HO  39. 

MODULE  COST  ,  $ ( CMP )  1211.7? 

FfiRT  COST  ,  t <  CPF )  75. ?H 

PfiRT  COST  ON- EQUIPMENT  REFfilR  (CPPE>  75. 7H 

GEUELOFMENT  CCST.RCCEND)  1503719. 

NON-RECURRING  PRODUCTION  CGST.*<CPE>  S21769. 

CGNTRfiCTGR  LRU  REFfilR  CCST.f(CUR)  201.96 

CONTRACTOR  MODULE  REFfilR  CGST,*<CMR>  H2H.12 

MODULE  TYPES,  <P)  6. 

FfiRT  TYPES  » <PP>  H3 . 

FRACTION  NON-STD. PfiRTS , (FNSP )  0.50 

LRU  SUPPORT  EQFT .  COST.f(CFIM)  59797. 

LRU+MODULE  SUPPORT  EQFT. ,$<CFIP>  69531. 

LRU  S.E.  FLOOR  SFfiCE, SQ.FT. <FTSGF>  1.2? 

LRU+MODULE  S.E.  FLOOR  SPACE  .SQ.FT, <FTSQP>  1.H7 


CGST-QUfiNTITV  EXPONENTS  (LEARNING  FACTORS): 


UNIT  <EUP> 

0 . 87S 

MODULE (EMP) 

0.939 

FfiRT  <  EFF) 

0.970 

REFERENCE  QUfiNTITIESi 

UNIT (RNU) 

2000  . 

MODULE ( RNM) 

20  00  . 

PfiRT ( RNF  > 

200  0  . 

SKIPPING  WEIGHT,  FOUNDS: 

UNIT(WU) 

S.O 

MODULE < KM) 

0.60 

FfiRT  <WF> 

0.03S 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU) 

0  .  IS? 

MODULE(CUBEM) 

0.019 

PfiRT  < CUBEP) 

0.001 

DEVELOPMENT 

PHASE ,  YEARS 

(YD) 

3.00 

PRODUCTION 

PHASE,  YEARS 

(YP) 

2.S9 

f 


H-56 


PRICE  LIFE  CYCLE  COST 


Mfi300  RF  MGG2  ELE  MTG  CORK 
INPUT  DfiTfi 
R&M  DfiTfi 


MTBF  1 0S5. 

MTTR-LRU 

1.4  MTTR-MOD 

2.9 

DEPLOVMENT 

EQUIPS  1000. 

GRGfiNIZfiTION 

0.  INTERMEDIfiTE 

20. 

LRUS/EQUIP  2. 

MODS/LRU 

6.  FfiRTS/LRU 

43. 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

KRS/KON 

30.0 

GLOBfiL 

EQU3UP  1000. 

GRGSUP 

0.  '  INTSUP 

20. 

ESC  0.000 

LRU  FfilL  fiLLCW 

0  . 

NfilNTENfiNCE  CCNCEFT  2 

95V.  LRU  REFfilR  TO  PIECE  PfiRT  fiT  INT. 

4*  fiT  DEPOT.  1*  S 

CRfiP . 

FRGGRfiM  COST 

DEUELGPMENT 

PRODUCTION 

SUPFORT 

EQUIPMENT 

1504. 

SS72. 

0. 

SUPFCRT  EQUIF 

0  . 

1530. 

1  530  . 

MfiNFGWER 

0  . 

0. 

652. 

SUPPLY 

0  . 

459. 

432. 

SUPFLY  RDM. 

0  . 

3. 

29 . 

CCNTRfiCTOR  SUPPORT 

0  . 

0  . 

0  . 

OTHER 

0  . 

0. 

27. 

TGTfiL  COST 

1504. 

10S64. 

2669. 

DEPOT 


0  .  OH  1 


DEPSUP 


fiUfi  I  LfiB  I L I  TV 
.  INHERENT 

SUPPGRT  EQUIPMENT 
NO. 

UTILIZfiTIGN 

SUPPLY 

INITIfiL  >  PER  type 
BfiLfiNCE  CONSUMED 


OPS 
0  . 

0.000 

UNITS 

39. 

26.7S7 


0.9S92  OPERfiTIGNfiL 

I  NT 
20  . 

0.335 

MODULES 
31  . 

0  . 000 


CGST/EFFECTI UNESS  LIST  CO 
Z*  100.0  1*  267.0 

Mfi300  RF  MOD3  GPS  FN  CORR 


DEPOT 

O.'OIH 

FfiRTS 

48. 

105.237 


Q.989 


H-57 


LC  FILE  IHPUT  DfiTfi 


Mfi30  0  RF  MGD3  GPS  PN  CORR 


DEFLGYMENT 
ECU  I PS < ED) 


1000.  ORGfiNIZfiTION<GD)  0.  I NTERMED IfiTE < B I )  20.  DEPOT ( DD> 


DURfiTION  OF  SUPPORT  PERIOD ,VEfiRS<YR) 
ON-TIME  FRfiCTIGN(OTF) 

LRU  MTBF  ,KGURS<MTBF) 

LRU  REPfilR  TIME  ,KOURS<TF) 

MODULE  REPfilR  TIME ,KGURS<TMG) 

LRU  PER  SYSTEM.  <  EE  > 

LRU  COST.* (CUP) 

MODULE  COST  ,$(CMP) 

PfiRT  COST  .  * ( CFP > 

FfiRT  COST  GN-EGU IFMENT  REFfi I R  . * ( CFFE ) 
DEUELGPMENT  COST  ,$<CEh'D) 

M0M-RECURRIN6  PRODUCTION  CGST,*<CPE> 
COMTRfiCTOR  LRU  REFfi IR  COST,*<CUR) 
CONTRACTOR  MODULE  REFfilR  CCST.KCMR) 
MODULE  TYPES,  (P) 

FfiRT  TYPES, <FP) 

FRfiCTICM  MOM-STD.FfiRTS,(FNSP) 

LRU  SUPPORT  EGFT .  COST,$<CFIft) 

LRU+MGDULE  SUPPORT  EGPT . , * ( CF I P ) 

LRU  S.E.  FLOOR  SPfiCE, SQ.FT. (FTSGF) 
LF.U+MODULE  S.E.  FLOOR  SPfiCE  ,  SQ.FT.  (FTSGF) 


CGST-QUfiNT ITV  EXPONENTS  (LEfiRNING  FfiCTCRS): 


UNIT (EUF ) 


0.S54  MODULE (EMP) 


10.00 

.041 

10686. 

1 .4? 
2.SS 
5. 
413. 
61S.SS 
1?.?? 
IS.?? 
?404?3. 

51 41  S3. 
20.63 
216.65 
£  • 

3S. 
0.50 
2436? . 
2S336. 

0 . 52 
0 . 60 


0.82?  PfiRT ( EFF ) 


0.864 


REFERENCE  GUfiNTITIESi 
UNIT(RNU)  5000. 


MODULE (RNM) 


5000  . 


PfiRT  <RNP) 


5000  . 


SKIPPING  WEIGHT,  FOUNDS: 

IJNIT(WU)  1.3  MCDULE(WM) 

3T0Rfi6E  CUBES,  CUBIC  FEE": 

UNIT (CU6EU)  0.020  MODULE' CUBEM) 

DEUELGPMENT  PKfiSE ,  YEfiRS  (YD) 

PRODUCTION  PKfiSE,  YEfiRS  (YP) 


0.31  PfiRT (WF) 


0.010  FfiRT ( CUBEP) 

3. OS 
3.34 


0.0  10 


o .  ooo: 


H-58 


PRICE  LIFE  CYCLE  COST 


Mfi300  RF  MG03  GPS  PN 

CGRR 

LCi  MC  j 

IMPUT  DfiTfi 

R&M  DfiTfi 

MTBF  10686. 

MTTR-LRU 

1.5  MTTR-MOD 

3.0 

DEPLOYMENT  1 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIfiTE 

20.  DEPOT  2.  ] 

LRUS/EQUIP  5. 

MGDS/LRU 

2.  PfiRTS/LRU 

38. 

EMPLOYMENT  1 

SUPPORT  PERI GD 

10. 

HRS/MON 

30.0  OTF 

0.0H1  1 

GLCBfiL  I 

EQUSUF  1000. 

ORGSUP 

0.  INTSUP 

20.  DEFSUF  2.  1 

ESC  0.000  LRU  FfilL  fiLLGW 

MfilNTENfiNCE  CONCEFT  1 

LRU  DISCARD  fiT  Ffi I LURE 

0  . 

t 

FROGRfiM  COST 

DEUELOFMENT 

PRODUCTION 

SUPPORT 

TGTfiL 

EQUIPMENT 

7H0  . 

25HH. 

0. 

3281. 

SUPPORT  EQUIP 

0. 

0  . 

0  . 

o 

MfiNFGWER 

0. 

0  . 

33. 

33. 

SUPPLY 

0. 

1  73. 

962. 

1  135. 

SUPPLY  RDM. 

0  . 

0  . 

1  . 

1  . 

CONTRfiCTGR  3UFF0RT 

0  . 

0  . 

0  . 

0. 

OTHER 

0. 

0  . 

3. 

3. 

TGTfiL  COST 

7H0 , 

2717. 

998. 

H456. 

fiUfi I  LABILITY  1 

INHERENT 

0.9972  OFERfiTIONfiL 

0.9916 

SUFFGRT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PfiRTS 

INITIAL,  PER  TVFE 

^27. 

0  . 

0. 

BfiLfiNCE  CONSUMED 

1587.580 

0  .000 

0.000 

COST /EFFECTIV MESS  LIST  <%) 
1  *  10  0.0  2 a  107.7 

Mfi300  RF  KOCH  UfiR  FREQ  IF 


H— 59 


. .  »  >«-  (I'XMWA 


LC  FILE  INPUT  DfiTfi 


Mfi300  RF  MG04  UfiR  FREG  IF 


DEPLOYMENT 

EGUIFS(ED)  1000.  ORGANIZATION (GO)  0.  I NTERMED IfiTE < D I)  £0 . 


DURATION  OF  SUFPORT  PERIOD , YEfiRS(YR) 
ON-TIME  FRfiCTIGN(GTF) 


10.00 

.041 


LRU  MTBF ,K0URS(MT6F) 

LRU  REPfilR  TIME  ,  HOURS'!  TF) 

MODULE  REFfilR  TIME  . HOURS < TMO ) 

LRU  PER  SYSTEM.  < EE) 

LRU  COST , $ ( CUP ) 

MODULE  COST.* (CMP) 

PfiRT  COST, *( CPF ) 

PART  COST  ON-EGUIFMEMT  REPfilR  ,$(CPFE) 
DEVELOPMENT  COST ,$(CEND) 

MON- RECURRING  PRODUCTION  COST. *< CPE) 
CONTRACTOR  LRU  REFfilR  COST. *< CUR) 
CONTRACTOR  MODULE  REFfilR  COST  ,  I ( CMR ) 
MODULE  TYPES  .  <  P) 

PfiRT  TYPES.  <PP> 

FRACTION  NON-STD. FfiRTS  .(FNSF) 

LRU  SUPPORT  EGFT .  CGST.*<CFIM) 

LRU+MOOULE  SUPPORT  EGFT .  , $ < CF I P > 

LRU  S.E.  FLOOR  SPACE , SQ.FT. (FTSGF) 
LRU+MOOULE  S.E.  FLOOR  SPfiCE . SG . FT .  ( FTSGF ) 


7419. 

1  .3? 
2 . 32 
17. 
313. 
478.  .1  1 

3. 37 

9.37 
713751  . 

2744064. 

15.34 

167.34 


54. 

0.50 
23165. 
32750  . 
0.60 
0 . 6  3 


COST- QUANTITY  EXPONENTS  (LEARNING  FfiCTGRS ) : 

UNIT (EUF)  0.334  MODULE (EMP>  0.317  PfiRT ( EPF ) 


REFERENCE  QUANTITIES! 

UNIT(RNU)  17000.  MODULE <RNH>  17000. 

SNIFFING  WEIGHT,  FOUNDS! 

UNIT(WU)  1.5  MODULE(WM)  0.45 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBED)  0.021  MODULE (CU6EM)  0.010 


PfiRT <RNF> 
FfiRT ( WP ) 
PfiRT (CUBEF) 


DEVELOPMENT  PHfiSE,  YEfiRS  (YD)  1.53 

PRODUCTION  PHfiSE,  YEfiRS  (YP)  4.25 


DEPOT ( DD ) 


0 . 959 
1  70  00  . 

0.009 

1 

0.0002  : 


H-60 


EMPLOYMENT 

SUPPORT  PERIOD  10.  HRS /MON  30.0  OTF  0.0H1 

GLOBAL 


E  Q U SUP  10  00  . 

ORGSUP 

0.  INTSUF 

20  . 

DEPSUP  2. 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

MAINTENANCE  CGNCEFT  2 

85V.  LRU  REFfilR  TO  PIECE  FART  AT  I  NT . 

H*  AT  OEFOT .  1 

X  SCRAP. 

FRGGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

7  IS. 

81  64. 

0  . 

S  883. 

SUPPORT  EQUIP 

0  . 

721  . 

721  . 

1  HH1  . 

MANPOWER 

0  . 

0  . 

790  . 

780  . 

SUPPLY 

0  . 

6H. 

■*« 

7,'  . 

161. 

SUPPLY  RDM. 

0  . 

30. 

33 . 

CONTRACTOR  SUPPORT 

o . 

o ! 

0  . 

0  . 

OTHER 

o , 

0  . 

6 . 

6  • 

TOTAL  COST 

71  S. 

S  S  5  1  . 

1  6HH. 

1  131*+. 

AVAILABILITY 

INHERENT 

0.9866  OPERATIONAL 

0 . 9  8  6  6 

SUPPORT  EQUIPMENT 

NO. 

UTILIZATION 

0R6 

0  . 

0.00  0 

I  NT 

20  . 

0  .  HO  4 

DEFOT 

0  !  0  1  7 

SUPPLY 

INITIAL.  PER  TVFE 
BALANCE  CONSUMED 

UNITS 

H2 . 

HO . 1 58 

MODULES 

HO  . 

1.0  78 

FARTS 

H8. 

1  OH. 388 

COST/EFFECTI UNESS  LIST  (5£) 

2  -  10  0.0  Is  121.6 

MR300  RF  MODS  70  MHZ  IF 


H-61 


LC  FILE  INFUT  DfiTfi 


MA30 0  RF  MODS  70  MHZ  IF 
DEPLOYMENT 

ECU  IPS (ED)  1  0  00  .  ORGAN I  ZfiT I  ON (  CD )  0.  INTERMEDIfiTE(DI)  20.  DEPOT (DO)  2.1 


DURATION  OF  SUPPORT  PERIOD ,VEfiRS(VR> 
ON-TIME  FRACTIONCOTF) 


10.0  0 

.041 


LRU  NTBF,  HOURS (NTBF) 

LRU  REFfilR  TIME  -HOURS (TF> 

MODULE  REFfilR  T I  ME  ,  HOURS ( TMO ) 

LRU  FER  SYSTEM.  (EE) 

L  R U  COST 1 1 ( C  U  F ) 

MODULE  COST  ,$ ( C M P  > 

FfiRT  COST . $ ( CPP > 

FfiRT  COST  ON- EQUIPMENT  REPAIR .*(CPPE) 

D E U ELOFMENT  COST  ,  t < CEND  > 

NON-RECURRING  PRODUCTION  COST. I (CPE) 
CONTRACTOR  LRU  REFfilR  COST . I ( CUR > 
CONTRACTOR  MODULE  REFfilR  COST , f < CMR > 
MODULE  TYPES. (P) 

PART  TYPES.  (RF'- 

FRACTION  NON-STD. PARTS , (FNSF > 

LRU  SUPPORT  EQPT.  COST , * ( CF I M ) 

LRU  +  MODULE  SUPPORT  EQFT.  . $(CFIP> 

LRU  S.E.  FLOOR  SPACE .SQ.FT, (FTSQF) 

LRU  +  MODULE  S.E.  FLOOR  SPACE-.  SQ.FT.  ( FTSOP ) 


7286. 

1  .38 
2.80 
1  7. 

30  2. 
453.48 


6  9  4  ?  8  4  . 
:5S3288 . 
15.12 


1  58 

72 

54 

0 

50 

270  45 

3144S 

0 

s  ? 

0 

67 

COST- QUfiNT I  TV  EXPONENTS  (LEARNING  FACTORS) 
UNIT ( EUP  >  0.834  MODULE (EMF) 

REFERENCE  QUANTITIES! 

UNIT ( RNU )  17000.  MODULE (RNM)  1 

SHIPPING  WEIGHT.  FOUNDS: 

UNITCWU)  1.5  MODULE (WM) 

STORAGE  CUBES,  CUBIC  FEET: 

UN  IT (CUBED )  0.021  MODULE (CUBEM) 

DEUELCFMENT  FHfiSE  .  YEARS  (YD) 

PRODUCTION  PHfiSE  .  YEARS  ( Y F ) 


0  .817 


0  0  0  . 

0 . 45 


0.01  0 

1  .58 
4.20 


PART (EPF) 


FfiRT (RNP) 


P  fi  R.  T  (  W  P  > 


FfiRT (CUBEF) 


H-62 


PRICE  LIFE  CYCLE  COST 


MR300  RF  11005  70  MHZ  IF 
INPUT  DATA 
R&K  DATA 

MTBF  7236 .  MTTR-LRU 

DEPLOYMENT 

EQUIPS  1  000  .  ORGANIZATION 

LRUS/EQUIP  17.  MGDS/LRU 

EMPLOYMENT 

SUPPORT  PERIOD  10. 

GLOBAL 

E  G  U  SUP  1000.  0R8SUP 

ESC  0.000  LRU  FAIL  ALLOW 


LC:  MC 

1.4  MTTR-MGD  2.S 

0.  INTERMEDIATE  20.  DEFOT  2. 

2.  FARTS/LRU  54. 

HRS /MON  30.0  OTF  0.041 

0.  INTSUP  20.  DEFSUF  2. 

0  . 


MAINTENANCE  CONCEPT 


95?;  LRU  REPAIR  TO  FIECE  PART  AT  INT. 

41'.  AT  DEFOT. 

K  SCRAF. 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPFGRT 

TOTAL 

EQUIPMENT 

695 . 

7724 . 

0  . 

S  4 1  9 . 

SUPPORT  EQUIP 

0. 

6S2 . 

692. 

1  3S4 . 

MANPOWER 

0  . 

0  . 

soo . 

SOO. 

SUPPLY 

0  . 

60  . 

96. 

157. 

SUPPLY  ADM. 

0  . 

3. 

30  . 

33. 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

6 . 

6 . 

TOTAL  COST 

6S5. 

S4S0. 

1625. 

1  0  799. 

AVAILABILITY 

•INHERENT 

0.SS63 

OPERATIONAL 

0.9S63 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

20  . 

w  • 

UTILIZATION 

0.000 

0 .40? 

0.017 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TYPE 

42. 

40  . 

48 . 

! 

BALANCE  CONSUMED 

41.656 

1  .  S2S 

107.167 

• 

COST/EFFECT  I VNESS  LIST  <*> 
2-  10  0. 0  1  -  121.6 
MA300  RF  MODS  L  ELE  WTG 


H— 63 


LC  FILE  INPUT  DfiTfi 


Mfi300  RF  MOD?  L  ELE  HTG 
DEFLGVMENT 

EGUIFS(ED)  1000  .  ORGfiNIZfiTIGN(GD)  0.  I  NTERMEDIfiTE( D I  )  20.  DEPGT(DD) 


OURfiTION  OF  SUPPGRT  PERIOD ,  YEARS <VR>  10.00 

OH- TIKE  FRfiCTIGN(OTF)  . 0 HI 

LRU  NTBF,H0URS<NT6F)  944 . 

LRU  REPAIR  TIME  » HOURS <TF)  1.33 

MODULE  REFfilR  TINE  .HOURS (TNG >  2.71 

LRU  FER  SYSTEM  ,  (EE)  1. 

LRU  COST . $ ( CUP)  3674. 

MODULE  COST,* (CMP)  1  0  02.03 

FfiRT  COST, S( OFF)  62.63 

FfiRT  COST  ON-EGU IPKENT  REFfilR  (CPFE)  62.63 

DEVELOPMENT  CGST.f(CEHO)  1461356. 

MON-RECURRING  FRODUCTIOM  CGST,*<CFE>  360298. 

COMTRfiCTOR  LRU  REFfilR  CGST.KCUR)  183.70 

CCNTRfiCTOR  MODULE  REFfilR  CGST,»<CNR>  350.71 

MODULE  T  V FES  ,  ( F  >  7. 

FfiRT  TYPES .  ( FF )  52. 

FR.fiCT  I  OK  NON-STD. FRRTS  ,<FNSF)  0.50 

LRU  SUPPORT  EQFT.  CGST,S(CFIM>  46781. 

LRU+HODULE  SUPPORT  EQFT.  ,$(CFIP>  5440S. 

LRU  S.E.  FLOOR  SPACE , SG . FT . ( FTSGF >  0.99 

LRU+HODULE  S.E.  FLOOR  SFfiCE , SO . FT . < FTSGP >  1.15 


COST- QUfiNT I  TV  EXFONENTS  (LEfiRNIMG  FACTORS): 

UMIT(EUF)  0.878  KGDULE(EKP)  0.939  PfiRT(EPF) 


REFERENCE  QUANTITIES: 

UNIT(RNU)  1000.  MGDULE<RNK)  1  000  .  FfiRT ( RNF ) 


SHIPPING  HEIGHT,  FOUNDS: 

UN  IT (HU)  12.0  MODULE (HM) 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU)  0.250  MGDULE<  CUBEK) 

DEVELOPMENT  FHfiSE,  YEARS  (YD) 

PRODUCTION  FHfiSE,  VEfiRS  (YP) 


0.73  FfiRT (HP) 

0.023  FfiRT ( CUBEP) 

2.83 

2.32 


0.970 

1  0  0  0  . 

0.045 

0.0014 


H-64 


PRICE  LIFE  CYCLE  COST 


lifi 30 0  RF  MOOS  L  ELE 

MTS 

LC:  MC: 

INF  1 J T  DATA 

R&M  DATA 

MTBF  944 . 

MTTR-LRU 

1.3  MTTR- MOD 

2.7 

DEPLOYMENT 

EGUIFS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEFCT  2. 

LRUS/EQUIF  1. 

MODS/LRU 

7.  FARTS/LRU 

52. 

EMPLOYMENT 

SUFPGRT  FERIOO 

10. 

H  R  S  /  M  0  N 

30.0  OTF 

0.041 

GLOBAL 

EGUSUP  1000. 

ESC  0.000 

MAINTENANCE  CCNCEFT 

ORGSUP 

LRU  FAIL  ALLOW 

0.  INTSUP 

0  . 

20.  DEPSUF  2. 

95 X  LRU  REPAIR  TO  FIECE  PART  AT  INT. 

4 V.  AT  DEFCT  .  1  Jj  Si 

CRAP. 

FRGGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

1  461  . 

HO  14. 

0  . 

5475. 

SUPPORT  ECU  IF 

0  . 

1  1S7. 

1  1S7. 

23S4. 

MANPOWER 

0. 

0. 

353. 

353. 

SUPPLY 

0. 

377. 

1  14. 

491  . 

SUPPLY  RDM. 

0. 

wf  < 

34. 

37. 

CONTRACTOR  SUFFORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

o . 

23. 

23. 

TOTfiL  COST 

1  461  . 

55S1  . 

1720. 

S773 . 

AVAILABILITY 

.INHERENT 

0 . SS3S 

OPERATIONAL 

0.9S3S 

SUFFORT  EQUIPMENT 

ORG 

INT 

DEPGT 

NO. 

0  . 

20  . 

i™  • 

UTILIZATION 

0.000 

0  .  17S 

0.007 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  FER  TYPE 

*7  ^ 

•J  &  ■ 

2S . 

36. 

BALANCE  CONSUMED 

5.776 

0.000 

36.762 

COST /EFFECT  1 1 HESS  LIST  CO 
2-  100.0  1-  232.1 

MR300  PF  MOD  10  FHOF  SYNTH 


H-65 


LC  FILE  INFUT  DATA 


MA300  RF  MOD  10  FKCF  SYNTH 
DEPLOYMENT 

ECU  I  PS < ED)  1000  .  GR8AN12ATI0N(GD>  0.  INTERMEDIATED!  >  20.  DEPOT  <DD>  2 

DURATION  OF  SUPPORT  PER  I  CD , YEARS < YR >  10.00 

ON-TIME  FRfiCTIGN(OTF)  .041 


LRU  MTBF iHOURS(MTBF)  6602. 


LRU  P.EF6IR  TIME  .HOURS < TP) 

1.52 

MODULE  REPAIR  TIME  ,HGUR$(TMG> 

3.  OS 

LRU  PER  SYSTEM.  (EE) 

0  . 

LRU  COST, *< CUP) 

TO  7. 

MODULE  COST, $( CMP) 

1 194.97 

PART  COST  ,* <  CPP  ) 

S .  47 

FART  COST  ON-EQUIPMENT  REFfi I R  , * < CFFE) 

S.H7 

DEUELOFMENT  COST . * < CEND > 

H51S1S. 

NGN-RECURRING  PRODUCTION 

COST ,*< CPE) 

304364 . 

CONTRACTOR  LRU  REPAIR  COST, *< CUR) 

3S.S3 

CONTRACTOR  MODULE  REPAIR 

COST ,$<CMR> 

4 1 S . 24 

MODULE  TYPES,  <P) 

a 

c.  • 

PART  TYPES. <PP? 

111. 

FRACTION  NGN-STD. PARTS,  ( 

PNSF ) 

0.50 

LRU  SUPPORT  EQFT.  CGST,#<CFIM) 

29144. 

LRU+MODULE  SUPPORT  EQFT. 

,  f  <  C  F I P ) 

33SSS . 

LRU  S.E.  FLOOR  SPACE. SQ. 

FT. (FTSQF) 

0.62 

LRU  +  MODULE  S.E.  FLOOR  SPACE .SQ.FT. CFTSGP) 

0 . 72 

COST- QUANT  I  TV  EXPONENTS 

(LEARNING  FACTORS) 

. 

UNIT (EUR )  0.S62 

MODULE <EMF> 

0 . S3 1  PART (EPF) 

0 . 966 

REFERENCE  QUANTITIES! 

UNIT(RNU)  2000. 

MODULES RNM> 

2000  .  PART ( RNP  > 

2000  . 

SHIPPING  WEIGHT,  FOUNDS: 

UN  IT  <  WU )  2.0 

MODULE (WM) 

0.50  PART (WR ) 

0.004 

STORAGE  CUBES,  CUBIC  FEET! 

UNIT(CUBEU)  0.042 

MCDULE<  CUBEM) 

0.021  FART ( CUBEP) 

0.0001 

DEUELOFMENT  PHASE,  YEARS 

<VD) 

2. OS 

PRODUCTION  PHASE,  YEARS 

<  VP ) 

2. S3 

PRICE  LIFE  CYCLE  COST 


MA30 0  RF  MOD  10  FHCF  SYNTH  LC :  KC: 

INPUT  DATA 


R&M  DfiTfi 


MTBF  6602. 

MTTR-LRU 

1  . 

5  MTTR-MOD 

3.  1 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0  . 

INTERMEDIATE 

20. 

DEPOT  2. 

LRUS /EQUIP  0. 

MODS/LRU 

iL.  • 

FfiRTS/LRU 

111. 

I 

EMFLOYMENT 

SUPPORT  FERICD 

10  . 

HRS/MON 

30.0 

OTF  0.041 

QLOBfiL 

EQU3UF  1000. 

ORGSUP 

0  . 

INTSUF 

20. 

DEPSUP  2. 

ESC  0.000 

LRU  FfilL  ALLOW 

0  . 

MfilNTENfiNCE  CONCEFT 

1 

LRU  DISCfiRD  fiT  FfilLURE 

FRGGRfiM  COST 

DEUELGPMENT 

PRODUCTION 

SUPPORT 

TOTfiL 

EQUIPMENT 

452 . 

304. 

0. 

756 . 

SUPPORT  EQUIP 

0  . 

0. 

0. 

0. 

MANFOWER 

0  . 

0. 

0. 

0. 

SUPPLY 

0. 

0. 

0. 

0. 

SUPPLY  RDM. 

0  . 

0  . 

0. 

0  . 

CONTRACTOR  SUPFORI 

0  . 

0. 

0  . 

0  . 

OTHER 

0  . 

0  . 

0. 

0  . 

TOTfiL  COST 

452 . 

304. 

0. 

756. 

fiUfi ILfiB I L I  TV 
•INHERENT 

1  .  0000 

OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

QRG 

I  NT 

DEFCT 

NO. 

0  . 

0  . 

0. 

UTILIZATION 

0.000 

0  .000 

0.000 

SUFFLY 

UNITS 

MODULES 

PARTS 

INITIAL.  PER  TYPE 

0  . 

0  . 

0. 

BALANCE  CONSUMED 

0.000 

0.000 

0.000 

COS T /EFFECT  I UNESS  LIST  CO 
1-  100.0  2*  100.0 
MA30 0  RF  MODI  1  SHOF  SYNTH 


H-67 


'•  .-mm m»  --umsw 


LC  FILE  INPUT  DfiTfi  1 

Mfi300  RF  MODI  1  SHOP  SYNTH  j 

DEPLOYMENT  ^ 

EQUIPS (ED)  1  000  .  GRGfiNIZfiTIGN(GD)  0.  INTERMEDIATED! )  20.  DEPCT (DD)  2.j 


DURfiTIGN  OF  SUPPORT  FER1GD  *YEARS< YR>  10.00 

ON-TIME  FRfiCTION(OTF)  . 0 H 1 

LRU  MTBF  ,HOURS(MTBF>  6S32. 

LRU  REPAIR  TIME  ,HOURS(TF>  1.55 

MODULE  REPAIR  T I  ME . HOURS < TMG )  3.15 

LRU  PER  SYSTEM,  (EE)  10. 

LRU  COST  ,  $  ( CUP  >  546. 

MODULE  COST , $ ( CMP )  SIS. 27 

PfiRT  COST ,*(CPP>  13.43 

FfiRT  COST  ON-EQUIPMENT  REPAIR  ,*(CPPE)  13.43 

DEUELGFMENT  COST.KCEND)  608285. 

NON-RECURRING  PRODUCTION  COST  ,*< CPE )  15S11S4. 

CONTRACTOR  LRU  REFRIR  CGST,#<CUR)  27.31 

CONTRACTOR  MODULE  REFRIR  CGST,*(CMR>  2S6.74 

MODULE  TYPES  ,  (F)  2. 

FfiRT  TYPES,  (FF)  62. 

FRACTION  NON -STD. FfiRT S«(FNSP>  0.50 

LRU  SUPPORT  EQPT .  COST  ,* (CFIM)  32454. 

LRU+MCDULE  SUPPORT  EQFT. ,*(CFIF)  3773S. 

LRU  S.E.  FLOOR  SPRCE, SQ.FT. (FTSQF)  0 . 6S 

LRU+MODULE  S.E.  FLOOR  SFRCE , SQ . FT .( FTSQF )  0.S0 


CCST-QURNT ITY  EXPONENTS  (LEARNING  FACTORS  >  * 
UN  I T  <  EUP  >  0.S48 


REFERENCE  QUANTITIES: 
UNIT  <RNU)  100  00  . 


MODULE<EMP) 
MODULE (RNM) 


SNIFFING  WEIGHT,  POUNDS: 

UNIT (KU>  2.0  MODULE ( WM  > 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU)  0.042  MOOULE< CUBEM) 

DEUELGFMENT  PHASE,  YEARS  (YD) 

PRODUCTION  PHASE,  YEARS  <YF> 


0.S24  FfiRT (EPF)  0.S62 

10000.  PART(RNF)  10000. 

0.50  PfiRT (WP )  0.00S 

0.021  FfiRT ( CUBEF )  0.0003 

1.58 

3.S5 


H— 68 


PRICE  LIFE  CYCLE  COST 


MA3Q0  RF  MOD  1 1  SHOP  SYNTH 
INPUT  DATfi 
R&M  DfiTfi 

NTBF  6932.  MTTR-LRU 

DEPLOYMENT 

EQUIFS  1000.  ORGANIZATION 

LRUS/EQUIP  10.  MODS/LRU 

EMPLOYMENT 

SUPPORT  PERIOD  10. 

QLCBfiL 

EGUSUF  1000.  0R6SUF 

ESC  0.000  LRU  FAIL  ALLGW 

MAINTENANCE  CONCEPT  2 

95V.  LRU  REPAIR  TO  FIECE  FART  fiT  INT. 


PROGRAM  COST 

DEUELCFMENT 

EQUIPMENT 

608. 

SUFFORT  EQUIP 

0  . 

MANFGWER 

0  . 

SUPPLY 

0  . 

SUPPLY  fiDM. 

0  . 

CONTRACTOR  SUPPORT 

0. 

OTHER 

0  . 

TOTAL  COST 

60  8. 

LC :  MC 


1.5  MTTR-MOD 

3.2 

0.  INTERMEDIATE 

20.  DEPOT  2. 

2.  PARTS'LRU 

62 . 

HRS/MON 

30.0  OTF  0.011 

0.  INTSUP 

20.  DEFSUP  2. 

0  . 

4  V  fiT  DEPOT.  1 5j  SCRfiP. 


PRODUCTION 

SUPPORT 

TOTfil 

7037. 

0  . 

7645 

830  . 

830. 

1660 

0  . 

511. 

544 

92. 

61  . 

153 

3. 

34. 

7? 

0  . 

0  . 

0 

0  . 

5. 

5 

7963. 

1475. 

10046 

AVAILABILITY 

•INHERENT 

SUFFORT  EQUIPMENT 
NO. 

UTILIZATION 


0.9515 

OR  6 
0. 

0.000 


OPERATIONAL 

INT 
20  . 

0 . 2S4 


0.9915 

DEPOT 

A 

0*012 


SUPPLY 

INITIAL.  PER  TYPE 
BALANCE  CONSUMED 


UNITS 

35. 

16.720 


MODULES 

35. 

0.000 


PARTS 

38. 

45.554 


CGST  'EFFECT  I VNESS  LIST  <%) 

2  *  10  0.0  ' a  121.3 

MA300  RF  MOD  1 4  L  TRAN 


H-69 


LC  FILE  INPUT  CRTR 


MR300  RF  MOD  1 4  L  TRAN 


DEFLOVMENT 

ECU  I  PS (ED)  1  000  .  ORGAN I ZRT I  ON  <  GO )  0.  INTERMEDIATED!)  20. 


GURRTIGN  OF  SUFPORT  PERIOD ,YERPS(YR)  10.00 

ON-TIME  FRACTION(GTF)  .041 

LRU  KTBF,NGUR$(I1TBF>  339S. 

LRU  REPRIR  TIME  ,HOURS(TF)  1.51 

MODULE  REPRIR  T I  ME  .  HOURS < TMO )  3.06 

LRU  PER  SYSTEM,  (EE)  1. 

LRU  COST  » # <  CUP S  2442. 

MODULE  COST. *< CMP)  1  S3 1.52 

FRRT  COST  . $ ( CPP)  29.0? 

PRRT  COST  ON-EQUIPMENT  REFRIR  ,* (CFPE)  29.0? 

DEUELGFMENT  CG$T,*(CEND>  S65024. 

NON-RECURRING  PRODUCTION  CGST.KCPE)  276S24. 

CONTRRCTOR  LRU  REFRIR  COST, *< CUR)  122.10 

CONTRACTOR  MODULE  REPAIR  CC$T,*(CMR)  641.03 

MODULE  TYPES,  (F)  4. 

FRRT  TYPES.  <FP>  110. 

FRACTION  NON-STD. PARTS, (FNSP)  0.50 

LRU  SUFFCRT  EGFT .  CG$T,*(CFIM)  45088. 

LRU+MODULE  SUPPORT  EGPT. , $ <CF IP )  5242S. 

LRU  S.E.  FLOOR  SPACE ,SO. FT. (FTSQF)  0.95 

LRU+MODULE  S.E.  FLGOR  SPACE, SQ.FT. <  FTSGP)  1.11 


COST- QUANT  I  TV  EXPONENTS  (LEARNING  FACTORS)! 

UNIT (EUP)  O.S?S  MODULE (EMF)  0.939  FRRT (EPF  > 

REFERENCE  QUANTITIES! 

UNIT  (RNU)  1  000  .  MCDULE(RNM)  1  000  .  FRRT(RNF) 

SNIFFING  WEIGHT,  POUNDS’. 

UNITCWU)  9.0  MODULE (WM>  0.50  FRRT(WF) 

3T0RR6E  CUBES,  CUBIC  FEET: 

UNIT (CUBEU)  0.104  MODULE< CUBEM >  0.026  FRRT(CUBEP) 

DEUELGFMENT  PHASE,  YEARS  (YD)  2.1? 

PRODUCTION  PHASE,  YEARS  <YP>  2.64 


DEPOT(DD) 


0 . 9  ?  0 


10  0  0  . 


0  .oos 


O.OOOMj 


H-70 


PRICE  LIFE  CYCLE  COST 


MR300  RF  MOD  1 H  L  TRfiN 
INPUT  DfiTfi 


LC: 


MC3 


R&M  DfiTfi 
KTBF 

DEFLCVNENT 

EQUIPS 

LRUS/EQUIP 


3398 .  MTTR-LRU 


1.5  MTTR-MOD 


1000.  GRGfiNIZfiTIGN 
1  .  MGCS/LP.U 


H . 


EMPLOYMENT 
SUFPCRT  PERIOD 

GLGBfiL 
EQUSUP 
ESC 


1  0  . 


1000.  OR8SUP 

0.000  LRU  FfilL  fiLLOW 


0  . 
0  . 


INTERMEDIfiTE 

PfiRTS/LRU 


HRS/NON 

INTSUF 


3.1 

20. 


110. 

30.0 

20 


DEFCT  2. 

OTF  0.0H1 
DEPSUF  2. 


Mfi I NTENfiNCE  CONCEPT  *  u.  __erT  1V  crCrfiP 

sgv  LRU  REFfilR  TO  PIECE  PfiRT  fiT  INT.  fiT  DEPOT.  1/.  •'CRfiF. 


PRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTfiL 

EQUIPMENT 

SUPPORT  EQUIP 
MfiNFGWER 

3UFFLY 

865. 

0. 

0  . 

0. 

0  . 

2  707. 

1  153. 

0  . 

308. 

c 

0  . 

1153. 

109. 

0  . 

60  ■ 

3572. 
2307. 
109. 
308. 
66 . 

SUPPLY  RDM. 

o a 

1*1 

0  . 

5. 

0  . 

CGNTRfiCTGR  SUPPORT 

0  . 

U  • 

5. 

OTHER 

0  . 

■J  a 

TOTfiL  COST 

S65 . 

>H7H. 

1327. 

6366 . 

fiUfi  I  LfiB  I  L I T  V 

'inherent 

0  . 

S9S3  OPERfiTIONfiL 

0.9983 

SUPPORT  EQUIPMENT 

NO . 

UTILIZATION 

ORG 

0  . 

0.000 

INT 

20  . 

0.056 

DEFGT 

o!  002 

SUFFLY 

INITIAL,  PER  TYPE 
BfiLfiNCE  CONSUMED 

UNITS 

2  7. 

MODULES 

28. 

0  .000 

PfiRTS 

2H . 

0.000 

0.000 

COST/EFFECTI UNESS  LIST  <X> 

z-  100.0  1-  10S.2 

MR300  RF  MOD  1 5  UHF  DUfiLT  FREfiKF 


H-71 


LC  FILE  INPUT  DfiTfi 


Mfi300  RF  MODI  5  UKF  DUfiLT  FREfiKP 
DEPLOYMENT 

EQUIPS (ED)  1  000  .  GRGfiN IZfiTION(OD)  0.  I NTERMED I  fiTE ( D I )  20.  DEPOT (DD) 


DURfiTION  OF  SUPPORT  PERIOD ,YERRS(YR>  10.00 

ON-TIME  FRfiCTI ON(OTF)  . OH  1 

LRU  MTBF .HOURS(MTBF)  10562. 

LRU  REPfilR  TIME  .HOURS ( TF )  1.46 

MODULE  REFfilR  TIME ,HOURS(TMC>  2.96 

LRU  FER  SYSTEM,  (EE)  5. 

LRU  COST.* (CUP)  396 . 

MODULE  COST  ,1 (CMP )  594.34 

PfiRT  COST,* (CPF)  9.74 

FfiRT  COST  GN-EQU IFMENT  REFfilR  ,*(CPFE)  9.74 

OEUELOPHENT  COST,*(CEMD)  219957. 

NON-RECURRING  PRODUCTION  CCST.KCFE)  4S92S0. 

CCNTRfiCTCR  LRU  REPfilR  COST,* (CUR)  19.81 

CONTRACTOR  MODULE  REFfilR  CCST.*(CMR)  208.02 

MODULE  TYPES,  (F)  2. 

FfiRT  TYPES, (PP)  48. 

FRfiCT I  ON  NON-STD. PfiRTS.(FKSP)  0.50 

LRU  SUPPORT  EQFT .  CCST,*(CFIM)  23752. 

LRU+MCDULE  SUPPORT  EQFT ;  , * ( CF I F )  27619. 

LRU  S.E.  FLOOR  SFfiCE  ,SQ. FT. (FTSQF)  0.50 

LRU+MODULE  S.E.  FLOOR  SFfiCE',  SQ.  FT .(  FTSQF  )  0.58 


COST- QUANTITY*  EXPONENTS 
UNIT(EUP)  0.854 

(LEARNING  FfiCTORS) 
MODULE <EMP) 

0 . 927 

PART(EPP) 

0 . 964 

REFERENCE  QUANTITIES* 
UNIT(RNU)  5000. 

MGDULE(RNM) 

5  0  0  0. 

PfiRT (RNF ) 

50  00  . 

SHIPFING  WEIGHT,  POUNDS; 
UNIT (KU>  1.3 

MODULE(WM) 

0.31 

FfiRT(WF) 

0.005 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU)  0.020  MODULE < CUBEM) 

0.010 

FfiRT (CUBEF) 

0.000 

DEVELOPMENT  PHfiSE,  YEARS 
PRODUCTION  PHfiSE  ,  YEARS 

(YD) 

(YF) 

1.58 

3.30 

? 

PRICE  LIFE  CYCLE  CGST 

MA300  RF  MOD  1 5  UNF  DUfiLT  FREAMP  LC:  MC3 


INPUT  ORTA 


I 

R&K  DATA 

t 

MT6F  10562. 

MTTR-LRU 

1.5  MTTR-MOO 

3.0 

f 

DEPLOYMENT 

; 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEFOT  2. 

i 

LRUS/EQUIP  5. 

MODS/LRU 

2.  FARTS/LR'J 

46. 

f 

1  * 

EMPLOYMENT 

|  1 

fc 

SUPPORT  FERIOO 

10  . 

KRS/MGN 

30.0  OTF  0.041 

1 

GLOBAL 

1 

EGUSUF  1000. 

ORGSUP 

0.  INTSUF 

20.  DEFSUP  2. 

t 

t 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

f 

MAINTENANCE  CGMCEFT 

1 

* 

LRU  DISCARD  AT  FAILURE 

PROGRAM  COST 

DEUELGFMENT 

PRODUCTION 

SUPPORT  TOTAL 

EQUIPMENT 

220  . 

2435. 

0.  2655. 

SUPPORT  EQUIP 

0  . 

0  . 

0  .  0  . 

MANPOWER 

0. 

0. 

33.  33. 

SUPPLY 

0. 

1  68. 

931.  1099. 

SUPPLY  RDM. 

0  . 

0  . 

1  .  1  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  .  0  , 

OTHER 

0  . 

0  . 

3.  3. 

* 

TOTAL  COST 

220  . 

2  60  3. 

968 .  3791. 

AUAILA6ILITY 

•  INHERENT 

0 . 997 

2  OPERATIONAL 

0 .9919 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL.  FER  TYPE 

432 . 

0  .  . 

0  . 

i 

BALANCE  CONSUMED 

1606.37S 

0  .000 

0.000 

CGST/EFFECTIUNESS  LIST  <.% ) 
I*  100.0  2=  109.1 

MR30 0  RF  MOD  16  UHF  WTG 


H-73 


LC  FILE  IISPUT  DfiTfi 


Mfi30  0  RF  MGD16  UKF  WTG 
DEPLOYMENT 

ECU I FS  <  ED  >  1  000  .  GR6fiNI2fiTIGN(0D>  0.  I NTERMED I fiTE ( D  I)  20.  DEFCT(DD) 


DURATION  CF  SUPPORT  PERIOD .VEfiRS (VR)  10.00 

ON-TIME  FRfiCTIGN(OTF)  .0H1 

LRU  MTBF  .KGURS1' MTBF)  10S5. 

LRU  REFfilR  TIME  .HOURS(TF)  1.38 

MODULE  REFfilR  TIME  . HOURS1' TMO  >  2.  SI 

LRU  FER  SYSTEM  ,  <  EE )  1. 

LRU  COST  ,  $  < CUF >  H-60  1  . 

MODULE  COST, I < CMP >  13S0.1S 

FfiRT  COST  .$( OFF)  86.26 

FfiRT  COST  ON-EQUIFMENT  REFfilR  ,$(CFPE)  86.26 

DEUELOFMEMT  CCST.KCEND)  1232635. 

MOM-RECUFRI  MS  FRODUCTIOM  CGST.KCFE)  H65S55. 

CONTRACTOR  LRU  REFfilR  COST.  *<  CUP.)  230.0  3 

CONTRACTOR  MODULE  REFfilR  COST , * (CMR >  HS3.06 

MODULE  TYPES,  <P)  6. 

FfiRT  TYPES, (FP)  H3. 

FRACTION  NON-STD. FARTS,  <FNSF>  0.50 

LRU  SUPPORT  EQFT .  COST . * < CF I M >  59797. 

LRU+MODULE  SUFFCRT  EQFT. , $(CFIP)  69531. 

LRU  S.E.  FLOOR  SFfiCE , SQ . FT . < FTSGF >  1 . Z? 

LRU+MOGULE  S.E.  FLOOR  SFfiCE , SQ . FT .( FTSGF  )  1  .  H7 


COST- QUfiNT I  TV  EXFONENTS  (LEARNING  FACTORS >  s 


UNIT (EUF) 

0.S7S 

MCDULE(EMF) 

0 . 939 

FfiRT ( EFF ) 

0 . 970 

REFERENCE  QUANTITIES: 

UNIT(R.NU) 

1  0  0  0  . 

MODULE ( RNM) 

1  0  0  0  . 

FfiRT (RNF) 

1  0  0  0  . 

SNIFFING  WEIGHT,  FOUNDS: 

UNIT(KU) 

S .  0 

MODULE<WM) 

0 . 60 

FfiRT (WF) 

0.0  3S 

STORAGE  CUBES’,  CUBIC  FEET: 

UN  IT (CUBED) 

0  .  1  H6 

MODULE(CUBEM) 

0.015 

FfiRT (CUBEP  > 

0.0009 

DEUELOFMEMT 

FHfiSE ,  VEfiRS 

(YD) 

3.00 

PRODUCTION 

FNfiSE ,  VEfiRS  < 

YF  > 

2.57 

H-74 


PRICE  LIFE  CYCLE  COST 


MA300  RF  MOD!  6  LiHF  WTG  LC:  MC31 

INPUT  DATA 
R&M  DATA 


MTBF  1035. 

MTTR-LRU 

1.4  MTTR- MOD 

■T-  c 

1 -  • 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION  0.  INTERMEDIATE  20.  DEFDT 

ill  • 

LRUS/EGUIP  1. 

MG03/LRU  6.  PARTS/LRU 

43. 

EMPLOYMENT 

SUPPORT  PERIOD 

10  . 

HRS/MON 

30.0  OTF  0 

.041 

GL06AL 

E8USUP  1000. 

ORGSUP 

:i,  INTSUF 

20.  OEPSUP 

2 . 

ESC  0.000 

LRU  FAIL  ALLOW  0 . 

MAINTENANCE  CONCEPT 

£ 

• 

95  V.  LRU  REPAIR  TO  PIECE  PfiRT  AT  I NT. 

V'.  AT  DEFOT.  1  ■ 

SCRAF. 

PROGRAM  COST 

DEVELOPMENT  PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

1233. 

50  42. 

0  . 

6275. 

SUPPORT  EQUIP 

0  . 

1  530  . 

1530. 

30  5?. 

MANPOWER 

0  . 

0  . 

316. 

316. 

SUPPLY 

0  . 

451  . 

104. 

555. 

SUPPLY  RDM. 

0  . 

3 . 

29. 

31  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0 . 

0  . 

13. 

13. 

TOTAL  COST 

1233. 

70  25. 

1  9  S  2  . 

10  250  . 

AVAILABILITY* 

INHERENT 

0 . ?9H6 

0  P  E  R  A  T I  0  N  A  L 

0 

.  ??46 

SUPPORT  EQUIPMENT 

ORG 

I  NT 

DEPOT 

NO. 

0  . 

20  . 

UTILIZATION 

0.000 

0.161 

0.00  7 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL.  PER  TYRE 

31  . 

&  7  . 

3S . 

BALANCE  CONSUMED 

1  .  SS3 

0  .000 

33.61? 

COST  ''EFFECT  I UNESS  LIST  <‘0 
2-  100.0  1-  222.3 

MA300  PF  MOD  1 7  UHF  TRAN 


H-75 


LC  FILE  INPUT  DfiTfi 


MR30  0  RF  MODI?  UHF  TRfiN 
DEPLOVMENT 

ECU  IF?1' ED)  1000  .  ORGAN  I ZfiT I  ON  <  GO  >  0.  I  NTERMED I  fiTE  ( D I )  20.  DEFO 

DURfiT ION  OF  SUFPGRT  FEF I  GO , VEfiRS< VR >  10.00 

ON-TIME  FRfiCT I  ON  < OTF )  .041 


LRU  MTBF  «HCURS<KTBF> 

LRU  REPfilR  TIKE .KGURSCTF) 

MODULE  REPfilR  TIME.  HOURS*  TNG ) 

LRU  FER  SYSTEM  ,  CEE) 

LRU  C 0 S T . f ( C U F ) 

MODULE  COST. $ (CMP) 

FfiRT  COST, *< CPF) 

FfiRT  COST  ON-EQU IFMENT  REPfilR  ,$<CPPE) 
DEUELCFMENT  COST  .ICCEND) 

NON-RECURRING  PRODUCTION  COST,  $< CPE) 
CONTRACTOR  LRU  REFfilR  COST, I < CUR) 
CONTRACTOR  MODULE  REFfilR  CGST,$CCMR) 
MODULE  TVFES  ,  ( F ) 

FfiRT  TVFES. CPF) 

FRfiCT  I  ON  NON- STD.  FfiP.TS  ,  CFNSF) 

LRU  SUPPORT  EGFT .  COST . * < CF I M ) 

LRU+MOOULE  SUPPORT  EGFT .  ,  * C CF  IF ) 

LRU  S.E.  FLOOR  SPACE . SO . FT . C  FTSQF ’ 
LRU+MOOULE  S.E.  FLOOR  SPfiCE , SO . FT . ( FTSGF ) 


6S32. 

1  .  55 
3.15 

?sS! 

1 474. 32 
2  S .  8  1 
28.  SI 
34SSSS . 

3  1  S 1  1  1  . 
49.14 
516.01 


55 

0 

5377 

5S10 

0 

0 


50 


COST- QUANTITY  EXPONENTS  C LEARNING  FACTORS): 

UNIT(EUF)  0.S62  MODULE-;  EMF)  0.S31  FfiRT  (EFF) 

REFERENCE  QUANTITIES* 

UNIT  ( RNU  >  2000  .  MODULE CRNN)  2000  .  FfiRT  (RNF) 

SNIFFING  HEIGHT,  FOUND?: 

UNIT  (Wlj)  4.0  MODULE-;  KM)  0.50  FfiRT  <  WF ) 

STORAGE  CUBES,  CUBIC  FEET: 

UN  I T  ( CUBEU )  0.0  63  MODULE-:  CUBEM )  0.0  31  FfiRT CCU6EF) 


DEUELCFMENT  PHASE  .  YEfiRS  -VO) 
PRODUCTION  FNfiSE  .  VEfiRS  <VF) 


1  .58 
2.  S3 


PRICE  LIFE  CVCLE  COST 


MA300  RF  MODI?  UHF  TRAN 
INPUT  DATA 
R&M  DATA 

MTBF  6832 .  MTTR-LRU 


DEFLOVMEMT 

EQUIPS 

LRUS/EGUIF 


1OO0.  ORGANIZATION 
2.  MODS/LRU 


EMPLOYMENT 

SUPPORT  PERIOD  10. 


GLOBAL 

EQUSUP  10OO.  ORGSUF 

ESC  O.0O0  LRU  FAIL  ALLOW 


LC:  MC 


1.5  MTTR-MGO 

a 

A 

0.  INTERMEDIATE 

20  a 

DEPOT 

2. 

2.  FARTS/LRU 

58. 

HRS/MON 

30.0 

OTF  ( 

I.041 

O.  INTSUP  20.  DEPSUP  2. 

0  . 


Mfil.NTENRNCE  CONCEPT  1 
LRU  DISCARD  RT  FAILURE 

FRGGRAM  COST  DEVELOPMENT  PRODUCTION  SUPPORT  TOTfl 


EQUIPMENT  350. 

SUPPORT  EQUIP  0. 

MANPOWER  O. 

SUPPLY  0. 

SUPPLY  ADM.  0. 

CONTRACTOR  SUPPORT  0. 

OTHER  O. 

TOTAL  COST  3S0. 

AVAILABILITY 

INHERENT  0.9983 

SUPPORT  EQUIPMENT  ORG 

NO .  0  . 

UTILIZATION  0.OO0 


2235. 

0  . 

2585 

0  . 

0  . 

0 

0  . 

21  . 

21 

266. 

1271. 

1  53? 

0  . 

1  . 

1 

0  . 

0  . 

0 

0  . 

5. 

5 

2501  . 

1  298. 

4149 

OPERATIONAL 

INT 

0  . 

0  .  0  0  0 

DEFCT 

0  . 

0  .000 

0 . 99?5 

FARTS 

O  . 

0  .  O  O  0 


COST/EFFECT  I VNESS  LIST  <*) 
Is  100.0  2 -  111.3 

M  A  3  O  0  RF  MOD  IS  MULTI  BA  EX 


SUPPLY  UNITS 

INITIAL,  PER  TYFE  27S. 

BALANCE  CONSUMED  562.960 


MODULES 

O  . 

O  .  0  0  0 


H-77 


u  r.  '  *> 


M-* 


LC  FILE  I NPUT  DATfi 


MA30  0  RF  MOD  IS  MULTI  BA  EX 


DEPLOYMENT 
EQUIPS < ED > 


1000.  GRGANIZATION(GD) 


DURAT I  CM  OF  SUPPORT  PERIOD ,YEARS(YR> 

OK- T I  ME  FRfiCTION(OTF) 

LRU  MTBF  ,HGURS(MTBF) 

LRU  REPfilR  TIME  .HOURS (TF) 

MODULE  REPfilR  TIME ,HGURS(TMG ) 

LRU  REP.  SYSTEM,  (EE) 

LRU  COST, *< CUP) 

MODULE  COST,  $( CMP) 

FfiRT  COST  , I(CFF) 

FfiRT  COST  ON-EQUIPMENT  REPfilR ,*<CPPE) 
DEUELOFMEHT  COST ,*<CEND> 

MOM-RECURRINQ  FRGDUCT I OM  COST,*<CPE) 
COMTRfiCTCR  LRU  REFfi'IR.  CGST.KCUR) 
CONTRACTOR  MODULE  REPfilR  COST.I(CMR) 
MODULE  TYPES  .  < p) 

FfiRT  TVFES  ,  <FF ) 

FRACTION  NGN-STD. PARTS ,<FNSP> 

LRU  SUPPORT  EGFT.  CGST,*<CFIM) 

LRU  +  MCOULE  SUFFORT  EGFT.  ,$<CFIP) 

LRU  S.E.  FLOOR  SPACE  .SQ.FT. (FTSQF) 
LRU+MODULE  S.E.  FLOOR  SPfiCE, SQ.FT. (FTSGF: 


IMTERMEDIfiTE(DI)  20.  DEPOT < DD) 

10.00 
.  0H1 

7H19. 

1  .  3S 
Z.S1 
3. 

S3? . 

95S.57 
£  3 .  j  S 
23.38 
Z93333 . 

HI  20 98. 

31.95 

335.50 

46 1 
0 . 50 
ZS165. 

32750. 

0.60 

0.6? 


COST-QUANT ITV  EXPONENTS 
UNIT(EUF)  0.S5S 

(LEARNING  FfiCTORS 
MODULE ( EMF ) 

> : 

0 . 92? 

FfiRT ( EFP ) 

0.965 

REFERENCE  QUANTITIES'* 
UNIT(RNU)  3000. 

MODULE(RNM) 

3000  . 

FfiRT ( RNP ) 

300  0  . 

SHIPPING  WEIGHT ,  FOUNDS: 
UNIT(WU)  1.5 

MODULE (WM) 

0.H5 

PART  <WF ) 

0.011 

STORAGE  CUBES.  CUBIC  FEET: 

UNIT(CUBEU)  0.020  MODULE (CUBEM) 

0.010 

PART (CUBEP) 

0.000 

DEUELCFMENT  FHfiSE  .  VEfiRS 
PRODUCTION  FHfiSE,  YEARS 

(YD) 

<  YF) 

1  .58 

3 . 0  H 

H-78 


PRICE  LIFE  CVCLE  COST 


MA300  RF  MGC1S  MULTI  Bfi  EX  LC:  MC 

INPUT  DATA 
R&M  DATA 


MTBF 

74 1  S . 

MTTR-LRU 

1.4  MTTR-MCD 

£.  S 

DEPLOYMENT 

EQUIPS 

1  000  . 

ORGANIZATION 

0.  INTERMEDIATE 

£0.  DEPOT 

lL  • 

LRUS/EGUIF 

3. 

MGDS/LRU 

£ .  FfiRTS/LRU 

46. 

EMPLOYMENT 

SUPPORT  FERIGD  10.  KRS/MON 


GLOBAL 

EGUSUF 

ESC 


GRGSUP 

0  . 

INTSUF 

LRU  FAIL  RLLGW 

0  . 

MAINTENANCE  CGNCEFT  1 
LRU  DISCARD  AT  FAILURE 


FRGGRRM  COST 

DEUELGPMEHT 

FRGDUCTIGN 

EQUIPMENT 

£93. 

££S4 . 

SUFFGRT  EQUIP 

0. 

0. 

MRNFGUER 

0  . 

0  . 

SUPPLY 

0  . 

£33. 

SUPPLY  RDM. 

0. 

0  . 

CONTRACTOR  SUFFGRT 

0  . 

0  . 

OTHER 

0. 

0  . 

TOTAL  COST 

£S3 . 

£517. 

30.0  GTF  '  0.04.1 
£0.  DEFSUF  £. 


SUPFGRT 

0  . 
0. 

£S . 
1177. 

1  . 
0. 
3. 


TGTRI 
£57 


141 


1 

0 

3 


40  £0 


RUA I  LABILITY 

INHERENT 

0.9976 

OPERATIONAL 

SUPFGRT  EQUIPMENT 

GRG 

INT 

DEPOT 

MG. 

0. 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  FER  TYFE 

374. 

0  . 

0  . 

BALANCE  CGNSUMED 

1 366. 353 

0.000 

0.000 

COST/ EFFECTIVENESS  LIST  (*<) 
1-  100.0  £-  107.0 

MA300  F  MODI?  UKF  AM  TRAN 


H-79 


O  Of)  O  -si 


LC  FILE  INPUT  DfiTfi 


MR300  RF  MODI  9  VHF  fiM  TRfiN 


DEFLGVMENT 

EGUIFS(ED)  1000.  CRQfiN I 2fiT ION < CD )  0.  INTERMEDIATED )  20.  DEPGT(DD)  2. 

DURATION  GF  SUFFGRT  FERIGC , YEfiRS(YR)  10.00 

GN-TINE  FRfiCTION(GTF)  . 0H1 


LRU  MT6F  .HGURS(MTBF)  6830. 

LRU  REPAIR  TINE  -HGURS(TF)  1.55 

NGDULE  REFfilR  TINE ,HGURS(TMG>  3.15 

LRU  PER  SYSTEM  « <EE>  1  . 

LRU  COST  ,$(CUP>  1315. 

NGDULE  COST  ,  $(CMF>  1973.20 

FfiRT  COST  ,$(CFP>  3S.6S 

FfiRT  COST  GN-EGUIFMENT  REFfilR  ,$(CPFE)  3S.6S 

DEUELGPMENT  CGST ,f (CENG)  301692. 

NGN-RECURRING  FRGDUCTIGN  CCST,*(CFE)  16H92S. 

CONTRACTOR  LRU  REFfilR  CCST,*(CUR>  65.73 

CONTRACTOR  MODULE  REFfilR  CCST,*(CMR)  690.62 

NODULE  TYPES',  (P  >  2. 

FfiRT  TYPES »<FP)  58. 

FRfiCTICN  NON-STD. FARTS, (FNSP)  0.50 

LRU  SUFFORT  EGFT .  CGST ,$<CFIM)  3335S. 

LRU+MGOULE  SUFFGRT  EGPTI ,$ <CFIP>  38788. 

LRU  S.E.  FLCGR  SFfiCE. SQ.FT. (FTSGF)  0.71 

LRU+MODULE  S.E.  FLOOR  SPACE1,  SQ.  FT  .  (FTSGF)  0.82 


CGST-GUfiNTITY  EXFONENTS  (LEARNING  FACTORS) : 
UNIT(EUF)  0.878  MGDULE<EMP) 

REFERENCE  GUfiNTITIESl 

UNIT(RNU)  1000.  MGOULE(RNM)  100 

SNIFFING  WEIGHT.  FOUNDS: 

UNIT(WU)  H.O  MGOULE(WN) 

STORAGE  CUBES',  CUBIC  FEET: 

UNIT (CUBEU)  0.063  MGDULE<CUBEK) 

DEUELCPNENT  FHfiSE',  YEfiRS  (YD) 

FRGDUCTIGN  FHfiSE',  YEfiRS  (YF) 


0 . 93? 

FfiRT (EFF) 

0.970 

0. 

FfiRT (RNF) 

1  0  0  0  . 

0.50 

FfiRT (WF) 

0.0  10 

0.031 

FfiRT ( CUBEF) 

0.0006 

1  .58 

2.60 

H-80 


PRICE  LIFE  CVCLE  COST 


Mfi300  RF  MODI  9  UHF  fiM  TRfiN  LC:  MC: 

INPUT  GfiTfi 


R&M  DfiTfi 


MTBF  6830. 

MTTR-LRU 

1.5  MTTR-KGD 

"7 

3 .  c. 

DEPLOYMENT 

EGUIFS  1000. 

GRGfiNIZfiTIGR 

0.  INTERNED I fiTE 

20  . 

DEFOT  2. 

LRUS/EGUIF  1. 

MODS/LRU 

2.  PfiRTS/LRU 

5S. 

i 

EMFLGYMENT 

SLIFFCRT  FERICD 

GLOBfiL 

10. 

HRS/MGN 

30.0 

OTF  0.0*1 

EGUSUF  1000.  GRGSUP 

ESC  0.000  LRU  FfilL  fiLLGW 

MfilNTENfiNCE  CCMCEFT  1 

LRU  DISCfiRD  fiT  Ffil LURE 

0.  INTSUF 

0  . 

20. 

DEFSUF  2. 

i 

FROGRfiK  COST 

DEVELOPMENT 

PRODUCTION 

SUFFCRT 

TCTfil 

EQUIPMENT 

30  2. 

1  **?. 

0. 

1  7*8. 

SUFFCRT  EGUIF 

0. 

0. 

0  . 

0. 

MfiNFOWER 

0. 

0  . 

10. 

10. 

SUPPLY 

0  . 

1  9*. 

SO  6 . 

1000  . 

SUPPLY  RDM. 

0. 

0  . 

1  . 

1  . 

CGNTRfiCTGR  SUFFCRT 

0. 

0  . 

0  . 

0  . 

OTHER 

0. 

0  . 

3. 

3. 

TGTfiL  COST 

302. 

1  6*1  . 

S20  . 

2763. 

fiUfi ILfiB I L I  TV 
.INHERENT 

0 . 999 1 

OFERfiTIONfiL 

0.9881 

SUFFCRT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0. 

0  . 

0. 

UTILIZfiTION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

FfiRTS 

INITIAL.  FER  TYFE 

151  . 

0  . 

0  . 

BfiLfiNCE  CONSUMED 

*79.909 

0.000 

0.000 

CCST/EFFECTIUNESS  LIST 

a> 

1-  100.0  2-  135 

1.6 

Mfi300  RF  MCD20  UHF  FM 

TRfiN 

H-81 


LC  FILE  INPUT  ORTA 

KR300  RF  KG020  UKF  FK  TRAN 
OEFLOYKENT 

EQUIFS(ED)  1  000  .  ORGAN  I  ZAT  I  ON  ( CD  >  0.  INTERNED! ATE(DI  >  20.  DEFCT(CD)  2. 


DURRTIGN  OF  SUPPORT  PERIOD’, YEARS* VR )  10.00 

ON-TIKE  FRACTIGN(GTF)  .041 

LRU  NTBF  » HOURS <KTBF>  6839. 

LRU  REFRIR  TIKE»HCURS<TF)  1.45 

KOOULE  REFRIR  TIKE  .HGURS<TNG)  2.95 

LRU  FER  SYSTEK  ,  (EE)  1. 

LRU  COST  i$(CUP)  1 24S. 

KOOULE  COST  .$(CNP>  1S73.04 

PART  COST  t$\ CFP)  39. S5 

PfiRT  COST  QN-EQUIFKENT  REFfi I R , $ < CPPE)  39. S5 

OEUELOFKENT  CGST  ,:*(CENG)  27SS55. 

NGN-RECURR'I NO  PRODUCTION  CGST,$<CPE)  161078. 

CONTRfiCTOR  LRU  REFRIR  CGST',*<CUR)  62.43 

CONTRACTOR  KOOULE  REFRIR  CGST,*<CNR)  655.56 

KOOULE  TVFES  » (P>  2. 

FfiF.T  TYPES,  <PP>  53. 

FRACTION  NON-STD. FRRTS  , (FNSP)  0.50 

LRU  3UFF0RT  EGFTT  CCST,*(CF!N)  32523. 

LRU+KGDULE  SUPPORT  EGPTT ,*(CFIP>  37817. 

LRU  S.E.  FLOOR  SFRCE. SQ.FT. (FTSQF)  0.69 

LRU+KGGULE  S.E.  FLGOR  SFRCE'j SQ.FT.  (FTSGP)  0.00 


C0ST-6URNTITY  EXPONENTS 
UNIT  (EUF  >  0.S7S 

(LEARNING  FACTORS) 
KGDULE<EKP) 

« 

« 

0.939 

PART ( EPF) 

0.970 

REFERENCE  QUANTITIES* 
UNIT (RNU)  1000. 

MODULECRNK) 

1  000  . 

PART (RNP) 

1  000  . 

SNIPPING  WEIGHT .  POUNDS’ 
UNIT(WU)  3.0 

KODULE<WK) 

0.50 

PART ( WP ) 

0.011 

STORAGE  CUBES,  CUBIC  FEET* 

UNIT  (CU6EU)  0.041  KGDULE<CUBEK!> 

0.020 

FART (CUBEF) 

0.0004 

OEUELOFKENT  PHASE1,  YEARS 
FRGOUCTION  PHASE,  YEARS 

(YD) 

(VP) 

1  .58 
2.59 

I 


H-82 


PRICE  LIFE  CYCLE  COST 


Mfi300  RF  MCD20  UHF 

FM  TRfiN 

LC:  MC: 

INPUT  DfiTfi 

R&M  DfiTfi 

MTBF  683? . 

MTTR-LRU 

1.5  MTTR-MOD 

2 . 5 

DEPLOYMENT 

EGUIFS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

-  20.  DEPOT  2. 

LRUS/EQUIF  1. 

MOOS/LRU 

2.  PfiRTS/LRU 

53. 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

HRS/MCN 

30.0  CTF 

0.0H.1 

QLCBfiL 

EQUSUP  1000.  0R6SUP 

ESC  0.000  LRU  FfilL  fiLLCW 

Mfi I NTENfiNCE  CCNCEPT  1 

LRU  DISCfiRD  fiT  FfilLURE 

0.  .  INTSUP 

0.  ' 

20 .  DEPSUP  2 . 

FRCORfiM  CGST 

DEVELOPMENT 

FRCDUCTIGN 

SUPPORT 

TOTfiL 

EQUIPMENT 

27? . 

1  37?. 

0  . 

1  658. 

3UFFCRT  EGUIF 

0  . 

0  . 

0. 

0  . 

MANPOWER 

0. 

0. 

10. 

10. 

SUPPLY 

0  . 

18H. 

765. 

?■+?. 

SUPPLY  RDM. 

0  . 

0. 

1  . 

1  . 

CONTRACTOR  SUPPORT  0. 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

iL  • 

* 
til  • 

TOTfiL  CGST 

7  • 

1  563. 

77S . 

2620  . 

fiUfil LfiB I L I  TV 

INHERENT 

0  .??? 

OPERATIONAL 

0.???1 

SUPPORT  EQUIPMENT 

GRG 

INT 

DEFCT 

NO . 

0. 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  FER  TYPE  151 . 

BfiLfiNCE  CONSUMED  HP?. 080 


CGST/EFFECTIUNESS  LIST  <*> 
1*  100.0  2*  137.2 

MR300  RF  MCD21  KF  TRfiN 


0  . 

0.000 


0  . 

0.000 


H-83 


I 

I 

1 


LC  FILE  INPUT  DfiTfi 


MR300  RF  MGD21  HF  TRfiN 
DEPLOYMENT 

EGUIFS(ED)  1000.  GRGfiN I ZfiT IGN < GD > 

DURfiTIGN  GF  SUPPORT  PERIOD  , YERRS<  YR> 
GN- TIME  FRfiCTIGN(OTF) 


INTERKEDIfiTE(DI)  20.  DEPGT(DD) 

10.00 

.041 


LRU  MTBF ,HGURS<MTBF) 

LRU  REFfilR  TIME,HGURS<TF) 
MODULE  REFfilR  TIME  ,KGURS<TMG> 


LRU  FER  SYSTEM,  (EE) 

LRU  CGST  ,$ (CUF) 

MODULE  CGST  ,$<CMP) 

FfiRT  CGST i $<  CFF > 

FfiRT  CGST  GN-EGUIFMENT  REFfilR  ,$<CPFE) 
DEUELGFMEMT  CGST  ,  f  <  CEND) 

NGN-RECURRING  FRGDUCTIGfi  CGST,*<CFE> 
CGMTRfiCTGR  LRU  REFfilR  CGST,*(CUR> 
CGHTRfiCTGR  MODULE  REFfilR  CGST,*(CMR> 
MGDULE  TYPES'.  <F> 

FfiRT  TYPES. <PF> 

FRfiCTIGN  NGN-STD. FfiRTS , (FNSF) 


LRU  SUPPORT  EGFT.  CGST,$<CFIM> 

LRU+MODULE  SUFFGRT  EGFT."  ,  $<CFIP) 

LRU  S.E.  FLGGR  SFfiCE  , SG . FT . < FTSGF ) 
LRU+MGDULE  S.E.  FLGGR  SFfiCE  , SG . FT . < FTSGF ) 


6S30  . 

1  .65 
3.42 
1  . 

1445. 

2167.71 

42.50 

42.50 

310764. 

172552. 

72.26 

75S.70 

a 

c . 
56. 
0.50 
34571  . 
40664. 

0 . 74 
0  .  S  6 


OST-GUfiNTITV  EXPONENTS  (LEfiRNING  FfiCTGRS  > ' 
UNIT(EUF)  0.S7S  MGDULE<EMF‘> 


0.535  FfiRT (EPF) 


0.570 


REFERENCE  GURNTITIESl 
UNIT  <RNU>  1000  . 

MGDULE<RNM> 

1  0  0  0  . 

FfiRT (RNF) 

1  0  0  0  . 

SNIFFING  WEIGHT,  FOUNDS? 
UNIT(WU)  6.0 

MGDULE(WM) 

0.50 

FfiRT(UF) 

0.010 

STGRfiGE  CUBES',  CUBIC  FEET? 

UNIT(CUBEU)  0.104  MGDULE<CUBEMI) 

0.052 

FfiRT  <  CUBEF) 

0.0010 

DEUELGFMENT  FHfiSEs.  YERRS 
FRGDUCTIGN  PHfiSE ,  YERRS 

(YD) 

(YP) 

1 .5S 

Z  • 

H-84 


--- 


PRICE  LIFE  CYCLE  COST 


Mfi300  RF  MGD 

21  HF  TRfiN 

LC :  MC 

INPUT  GfiTfi 

R&M  DfiTfi 

MT6F 

6830  . 

MTTR-LRU 

1  . 

7  MTTR-MOD 

3.4 

DEPLOYMENT 

EQIJIFS 

1  000  . 

GRSfiNIZfiTION 

0  . 

INTERMEDIfiTE 

20.  DEFCT  2. 

LRUS/EGUIF 

1  . 

MODS/LRU 

<—  a 

FfiRTS/LRU 

56. 

- 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  OTF 

0.041 

GLOBfiL 

EGUSUF 

1  0  0  0  . 

ORGSUP 

0  . 

INTSUP 

20.  DEPSUP  2. 

ESC 

0.000 

LRU  Ffi I L  fiLLGU 

0  . 

MfilNTENfiNCE 

CGNCEFT 

1 

LRU  OISCfiRD 

fiT  Ffi I  LURE 

PRGGRfiM  CGST 

DEUELGFMENT 

PRODUCTION 

SUPPORT 

TOTfiL 

EQUIPMENT 

31  1  . 

1582. 

0. 

1  S  S  3 . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

0  . 

MfiNRGWER 

0  . 

0  . 

1  0  . 

1  0  . 

SUPPLY 

0  . 

213. 

S86 . 

10SS. 

SUPPLY  fiDM 

i 

0  . 

0  . 

1  . 

1 . 

CONTRfiCTOR 

SUPPORT  0. 

0  . 

0  . 

0  . 

OTHER 

0. 

0  . 

4 . 

4. 

TOTfiL 

COST 

311. 

1  7S5 . 

SO  1  . 

3006. 

nvn  i  lii u  i  u  i  i  i 

INHERENT 

0 .9991 

OPERfiTIONfiL 

0.SSS1 

3UFPCRT  EQUIPMENT 

ORG 

INT 

DEPOT 

NO. 

0. 

0  . 

0  . 

UTILIZfiTION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PfiRTS 

INITIfiL.  PER  TYPE 

151  . 

0  . 

0  . 

BfiLfiNCE  CONSUMED 

47S.SQS 

0.000 

0.000 

CGST/EFFECTIUNESS  LIST  <*> 

1*  100.0  2*  1 32. S 

Mfi300  RF  M0022  UKF  fiM  GUfiLT  PREfiMP 


H-85 


LC  FILE  INFUT  DfiTfi 


v±t  <* ar^v5 


Mfi30 0  RF  MCD22  UHF  fill  CUfiLT  PREfiHP 
GEFLGYMENT 

EQUIPS (ED)  1  000  .  ORGfiNIZfiTIGN(GD)  0.  INTERMEDIfiTE'DI )  20.  DEPCT(DD) 


DURfiTIGN  OF  SUFFGRT  FERIGD , YEfiRS* YR)  10.00 

ON-TIME  FRfiCT lOfi(GTF)  .041 

LRU  MTBF  ,HGURS(MTBF)  1101S. 

LRU  REFfilR  TIME  »HGURS(TF>  1.44 

MGDULE  REFfilR  TIME  .HGURS(TMG)  2.S2 

LRU  FER  SYSTEM, (EE)  2. 

LRU  COST  ,  $ ( CUP )  593 . 

MGDULE  COST  , t ( CMF )  SSS.S1 

FfiRT  COST  ,  $ ( CFF )  14.57 

FfiRT  COST  GH-EGUIFMENT  REFfilR  , $ (CPPE)  14.57 

DEUELOFMENT  CGST,$(CENG)  17S316. 

NGN-RECURRING  FRGDUCTIGR  CCST,$(CFE)  240255. 

CCMTRfiCTOR  LRU  REFfilR  CGST',$(CljR>  29. 63 

CCMTRfiCTGP.  MGDULE  REFfilR  CGST,$<CMR)  311.12 

MGDULE  TYPES',  (P>  2. 

FfiRT  TYPES, (FF)  53. 

FRfiCTIGM  NON-STD. PfiRTS, (FMSF)  0.50 

LRU  SUFFGRT  EGFT.  COST , *<CFIK>  26062. 

LRU+MODULE  SUFFGRT  EQFT .  , $ ( CF I F )  30305. 

LRU  S.E.  FLGCR  SFfiCE', SQ.FT.  (FTSQF)  0.55 

LRU+MODULE  S.E.  FLOOR  SFfiCE',  SQ  .  FT  .(  FTSQF )  0.64 


CGST-QUfiNTITY  EXPONENTS 
UNIT (EUF )  0.S62 

(LEfiRNING  FfiCTORS) 
MODULE(EMF) 

■ 

• 

0.931 

FfiRT (EFF) 

0.966 

REFERENCE  GUfiNTITIES: 
UNIT(RNU)  2000. 

MODULE-:  RNM) 

2000  . 

FfiRT (RNF) 

2000  . 

SHIPPING  WEIGHT,  FOUNDS: 
UN  I T ( WU  >  1.3 

MODULE(WM) 

0.31 

FfiRT (WF) 

0.005 

STGRfiGE  CUBES,  CUBIC  FEET'. 

UNIT(CUBEU)  0.020  MCDULE<  CUBEM') 

0.010 

FfiRT ( CUBEP) 

0  .  000: 

DEUELOFMENT  FHfiSE',  YEfiRS 
PRODUCTION  FHfiSE,  YEfiRS 

(YD) 

(VF> 

1 .5S 
2.S7 

H-86 


PRICE  LIFE  CYCLE  COST 

MA30 0  RF  MGD22  UHF  AM  DUfiLT  FREfiMF  LC:  MC 

INPUT  DfiTfi 
R&M  DfiTfi 

MTBF  11013.  MTTR-LRU  1.H  MTTR-MGD  2.5 

DEFLCYNENT 


EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20. 

DEPOT  2. 

LRUS/EGUIF  2. 

MODS/LRU 

2.  PARTS/LRU 

53. 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  OTF  0.0  HI 

GLG6AL 

EQUSUP  1000. 

ORGSUF 

0.  INTSUP 

20  . 

DEPSUP  2. 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

MfilNTENfiNCE  CONCEFT 

1 

LRU  D ISCfiRD  fiT  FRILURE 

* 

FRGGRfiM  COST 

DEUELGFMENT 

PRODUCTION 

SUPFCRT 

TGTfi 

EQUIPMENT 

1  73 . 

1  40  6. 

0  . 

1  5SH 

SUPPORT  EQUIP 

0  . 

0. 

0  . 

0 

MANPOWER 

0  . 

0 . 

13. 

1  3 

SUPPLY 

o . 

106. 

515. 

621 

SUPPLY  RDM. 

0  . 

0  . 

1  . 

1 

CONTRACTOR  SUPPORT 

0  . 

0. 

0  . 

0 

OTHER 

0. 

0. 

1  . 

1 

TOTfiL  COST 

1  ?s. 

1512. 

530  . 

2220 

fiUfi I  LABILITY 

INHERENT 

0.55S5  OPERATIONAL 

0.55S5 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO . 

0  . 

0  . 

0. 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TYPE 

1S2. 

0  . 

0  . 

BfiLfiNCE  CONSUMED 

6  0  0  .  H  5  0 

0.000 

0.000 

COST /EFFECT I UNESS  LIST  <*> 

10  0.0  2-  14-0.0 

MA30  0  RF  NCD23  UKF  FM  DUfiLT  FRERMP 


H-87 


.»  ■ 


•***> 


LC  FILE  INPUT  DFiTfi 
Kfi300  RF  MGC23  UHF  FM  DUfiLT  FREfiKP 
DEFLGYMENT 

ECU  I  PS ( ED >  1000  .  GRGfiNIZfiTIGNCOD)  0.  I NTERKEDI  fiTE  ( D I )  20.  DEFGKDD)  2. 

OURfiT  I  ON  GF  SUPPORT  FERIGD >VEfiRS< VR)  10.00 

ON-TIME  FRfiCTION(OTF>  .  OH  1 


LRU  MTBF .HGURS<KTBF) 

LRU  REPAIR  TIKE  »HGURS<TF) 

KGOULE  REPAIR  T I KE , HOURS < TKG > 

LRU  FER  SVSTEK  « (EE) 

LRU  COST  « $ <  CUF ) 

KGOULE  COST  ,  $  < CKF ) 

FfiRT  COST  ,  $  <  C  P  F  > 

FfiRT  COST  ON- EQUIPMENT  REFfilR  i*<CFFE> 
DEVELOPMENT  CCST,$(CEND> 

NON-RECURRING  FROOUCTIGfi  COST. f (CPE) 
CONTRACTOR  LRU  REFfilR  COST.S(CUR) 
CONTRfiCTOR  KGOULE  REFfilR  CCST,*<CMR> 
KGOULE  TYPES »(P> 

FfiRT  TYFES.(FP) 

FRACTION  NON-STD. PARTS . (FKSF > 

LRU  SUFFGRT  EGFT .  CGST.»(CFIN> 

LRU+HODULE  SUFFGRT  EQFTI . $ ( CF I F ) 

LRU  S.E.  FLGGR  SPACE. SQ. FT. (FTSGF) 
LRU+KGOULE  S.E.  FLGGR  SPACE-.  SQ.  FT.  (FTSGF) 


10562. 

1  .  H6 
2. S3 
1  . 

70  H. 
1056.HH 
1  7.32 
17.32 
123761  . 

1  1 1H0 9. 
35.21 
36S.75 

Hs! 

0.50 


0.50 

0.58 


COST- QUANT ITY  EXPONENTS  (LEARNING  FACTORS)* 

UN  I T( EUP  >  0.878  KCOULE(EKP)  0.S3S  FfiRT ( EPF)  0.970 

REFERENCE  QUANTITIES* 

UNIT(RNU)  1000.  KGOULE<RNM>  1000.  FfiRT (RNP>  1000. 

SNIFFING  WEIGHT,  FOUNDS*. 

UNIT (WU)  1.3  KGOULE < KM)  0.31  FART (HP)  0.005 

STORAGE  CUBES.  CUBIC  FEET! 

UNIT  (CUBED)  0.021  KCDULE<CUBEMI>  0.010  FfiRT  <  CUBEP?  0.0002 


DEUELGFMENT  PHASE'.  YERRS  (YD) 
FRGOUCT I  ON  FHfiSE,  YERRS  (YP) 


1  .58 
2.HS 


1 


PRICE  LIFE  CYCLE  COST 
MA300  RF  MGD23  VHF  FM  DUfiLT  FREAMP 
INPUT  DfiTA 


LC : 


mc: 


R& M  DfiTfi 
MTBF 


10562.  MTTR-LRU 


DEPLOYMENT 

EQUIPS 

LRUS/EQUIP 


10  0  0 
1  , 


ORGANIZATION 

MCDS/LRU 


EMPLOYMENT 
SUPPORT  PERIGD 


10. 


GLGBAL 

EQUSUF 

ESC 


1000.  GRGSUP 

0.000  LRU  FfilL  ALLOW 


Mfi I NTENfiNCE  CONCEFT  1 
LRU  DISCfiRD  fiT  Ffi I  LURE 


FRGGRfiM  COST 


DEVELOPMENT 


EQUIPMENT 

SUPPORT  EQUIP 

MANFOHER 

SUPPLY 

SUPPLY  RDM. 

CONTRACTOR  SUPFCRT 

OTHER 


124. 
0. 
0  . 
0  . 
0  . 
0  . 
0  . 


TOTAL  COST 


1  24  , 


1.5  MTTR-MOD 


3. 0 


INTERMEDIATE 

PARTS/LRU 


20 

48. 


DEPOT 


KRS/MCN 

INTSUP 


30.0 

20 


OTF  0.041 

DEPSUP  2. 


PRODUCTION 


SUPPORT 


TOTAL 


SO  3. 
0  . 
0  . 
74. 
0  . 
0  . 
0  . 


827 . 
0  . 


1  . 
0  . 

1  . 


877. 


30  1  . 


1  30  1 


fiUfi  I  LfiB  I L  I TY 

INHERENT 

0 . SSS4 

OPERATIONAL 

.SUPFCRT  EQUIPMENT 

GR6 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.00  0 

SUPPLY 

UNITS 

MODULES 

PfiRTS 

INITIAL,  PER  TYPE 

10  7. 

0  . 

0  . 

BfiLfiNCE  CONSUMED 

301.111 

0.000 

0 .000 

CGST/EFFECTIVNESS  LIST  CO 
1-  100.0  2*  176.6 

MA300  RF  MOD24  HF  DUfiLT  FREfiMP 


H-89 


t 


LC  FILE  INPUT  DfiTfi 


MA300  RF  MGD24  HF  DUfiLT  PREfiMP 


DEPLOYMENT 
EQUIPS (ED) 


1  000  .  ORGAN  1 2fiT  I  ON  (  OG )  0.  INTERNED  IfiTE*'DI  >  20.  DEPOT  (  DD) 


DURATION  OF  SUPPORT  PER  I  CD  .  VEfiRS < VR ) 
ON-TINE  FRfiCT ION (  GTF  > 

LRU  NTBF  «HCURS<MTBF) 

LRU  REFfilR  TINE.  HGURS<  TF  > 

NODULE  REPfilR  T  I NE  , HOURS ( TNG ) 

LRU  PER  SYSTEM, (EE> 

LRU  COST, I (CUP) 

NODULE  COST,  *< CMP) 

FfiRT  COST  ,  $  <  CPP  > 

FfiRT  COST  ON- EQU IPMENT  REFfilR  «$<CPPE) 
DEVELOPMENT  COST  , $ (CEND ) 

NON-RECURRING  PRODUCTION  CGST.KCFE) 
CCNTRfiCTOR  LRU  REPfilR  COST  ,  $(. CUR) 
CONTRACTOR  MODULE  REPfilR  COST,$(CNR) 
NODULE  TYPES,  <P) 

FfiRT  TYPES,  CPF) 

FRfiCT I  ON  NON- STD. PARTS ,<FNSP) 

LRU  SUFFORT  EQPT .  CGST,*(CFIM> 

LRU+NODULE  SUFFORT  EQPT .  ,  $ ( CF I P > 

LRU  S.E.  FLOOR  SPACE, SQ.FT. < FTSGF) 
LRU+NODULE  S.E.  FLOOR  SFfiCE, SQ.FT. (FTSQF) 


10.00 

.041 


1 0683. 
1 


4? 

99 


S7 

5S 

5S 


1  , 
727 , 

1  0  90  ! 

20  , 

20  . 

1 57343. 
117194. 
36.36 
3S1 . SI 

i—  • 

52. 

0  .  50 
24354. 

£  8  3  1  8  . 

0  .  52 
0 . 60 


COST- QUANTITY  EXPONENTS 
UNIT  <  EUF  >  0.S7S 

(LEARNING  FfiCTCRS: 
MCDIJLE(EMP) 

i  J 

0 . 838 

FfiRT (EFF) 

REFERENCE  QUANTITIES! 
UNIT(RNU)  1000. 

MODULE (RNM) 

1  0  0  0  . 

FfiRT <RNF) 

SHIPPING  WEIGHT,  FOUNDS! 
UNIT(WU)  1.3 

MODULE(WM) 

0.31 

FfiRT (WF) 

STORAGE  CUBES,  CUBIC  FEET! 

UN  I T  ( CU6EU)  0.021  MGDULE  (  CUBEM ) 

0.01  0 

PART ( CUBEF) 

DEUELOFNENT  FHfiSE  ,  VEfiRS 
PRODUCTION  PHASE  ,  YEARS 

(YD) 

(YF) 

1  .  5S 
2.50 

0 .870 

10  0  0  . 


0 .006 


0.000 


J»  ■  ■ 


PRICE  LIFE  CYCLE  COST 
Mfi300  RF  MGD24  HF  OUfiLT  FREfiMP 
INPUT  DfiTfi 
RQM  DfiTfi 

MTBF  10683.  MTTR-LRU  1.5  MTTR- MOD 

DEPLOYMENT 

EQUIPS  1000.  GRGfiN I ZfiT ION  0.  INTERNED IfiTE 

LRUS/EQUIP  1.  MODS/LRU  2.  PfiRTS/LRU 


LC :  MC: 


3.0 

20.  DEFOT 
52. 


EMPLOYMENT 

3UFF0RT  FERIOD  10. 

QLOBfiL 

EQUSUF  1000.  GRGSUF 

ESC  0.000  LRU  FfilL  fiLLCW 


HRS/MGN 


0.  INTSUP 
0  . 


30.0  OTF  '  0.041 
20.  DEFSUF  2. 


Mfi I NTENfiNCE  CONCEPT  1 
LRU  DISCfiRD  fiT  FAILURE 


PROGRfiM  COST 

DEUELCFMENT 

PRODUCTION 

SUFFORT 

EQUIPMENT 

157. 

831  . 

0  . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

MfiNPOWER 

0  . 

0  . 

y 

SUFFLY 

0  . 

76 . 

288.’ 

SUPFLY  RDM. 

0  . 

0  . 

1  . 

CCNTRfiCTOR  SUFFORT 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

1  . 

TOTfiL  COST 

157. 

?0  7. 

30  7. 

TOTfil 

sss  J 


1 . 
0  . 
1 . 


fiUfi I LfiB I L  I TY 

INHERENT 

0.8884  OPERATIONAL 

SUPPORT  EQUIPMENT 

O  R  6 

INT 

NO . 

0  . 

0  . 

UTILIZATION 

0.000 

0  .  00  0 

SUFFLY 

UNITS 

MODULES 

INITIAL,  PER  TYPE 

106. 

0  . 

BfiLfiNCE  CONSUMED 

287.481 

0  .000 

COST /EFFECT I UNESS  LI 

st  <y.) 

1-  100.0  2- 

174.8 

Mfi30 0  RF  M0D26  GUfiL 

FDM  CPLR 

0 . 8884 

DEFOT 
0  . 

0  .000 

FfiRTS 
0  . 

0.000 


H-91 


Ul  N  o 


LC  FILE  INPUT  DlriTfi 


MA300  RF  MGD26  CURL  FDM  CFLR 


DEPLOYMENT 

EGUIFS(ED> 


1000.  GR6ANIZATIGN<CD>  0.  I NTERMED I fiTE < D I )  £0.  DEFGT ( DD)  £ 


DURATION  GF  SUPPORT  PERIOD ; YEfiRS< YR> 
ON-TIME  FRfiCTIONCGTF) 

LRU  MTBF,  HOURS' MTBF) 

LRU  REPfilR  TIME  *HGURS(TF> 

MGGULE  REFfilR  T I  ME  .  HOURS'-:  TMG ) 

LRU  PER  SYSTEM  , (EE) 

LRU  COST  ,  $  (  C  U  P  ) 

MODULE  COST, f (CUP) 

FORT  COST  , * ( CPF) 

FfiRT  COST  ON- EQUIPMENT  REFfilR  ,*<CPFE) 
DEUELGPMENT  COST,*(CENB) 

NON-RECURRING  PRODUCTION  CGST.KCPE) 
CGNTRfiCTCR  LRU  REFfilR  CGST  t  ( CUR) 
CGNTRRCTDR  MODULE  REPfilR  COST  , I ( OMR) 
MODULE  TYPES',  <F> 

FfiRT  TYPES, <PP) 

FRACTION  NON-STD. PARTS , (FNSP) 

LRU  SUPPORT  EGPT .  COST,*<CFIM) 

LRU+MGDULE  SUPFGRT  EGPT.  ,  $(CPIP> 

LRU  S.E.  FLOOR  SPACE  ,SG. FT. (PTSGF) 
LRU+MGDULE  S.E.  FLGOR  SPACE', SQ.FT.  (FTSGP) 


10.00 

.04-1 

9055. 

1  .44 
2.92 
1  1  . 
344. 
516.16 
6.3? 
6.3? 
500SS5. 
1568685. 
17.21 
1  SO . 65 

A 

«•  • 

?s. 

0.50 

27370. 

31S26. 

0.5S 

0.6? 


lOST-GUfiNTITY  EXPONENTS  (LEARNING  FACTORS? : 


UN  I T  ( EUR  ) 


0.S3S  MGOULE(EMP) 


REFERENCE  QUANTITIES: 
UNIT  (RNU)  1  1  000  . 


SHIPPING  WEIGHT,  POUNDS: 

UNIT  (Wlj )  1.5  MODULE  <WM> 

STORAGE  CUBES',  CU61C  FEET’. 

UNIT  (CUBED)  0.021  MGDULE  (  CUBEM1) 

DEUELGPMENT  PHASE',  YEARS  (YD) 

PRODUCTION  PHfiSE ,  YEARS  (VP) 


0.919  FfiRT (EPP) 


MODULE <RNM)  11000. 


1  .58 
3.94 


0.959 


FfiRT ( RNP)  11000. 


0.38  FfiRT (WF) 


0.010  FfiRT (CU6EP) 


0.005 


0.000' 


«.  •  ‘A. 


1 


Mfi30 0  RF  MGD26  DUfiL 

INPUT  DfiTfi 

FRICE  LIFE 

FDK  CFLR 

CYCLE  COST 

LC:  MC 

R&M  DfiTfi 

KTBF  SO  55 . 

MTTR-LRU  1. 

4  MTTR- MOD 

2.  S 

DEPLOYMENT 

EGUIFS  1000. 

GRGfiNIZfiTION  0. 

INTERMEDIfiTE  20.  DEFCT  2. 

LRUS/EGUIP  11. 

MODS/LRU  2. 

FfiRTS/LRU 

78. 

EMPLOYMENT 

SUFFORT  PERIOD 

10. 

HRS/MON 

30.0  OTF 

0.041 

GLCBfiL 

EGUSUF  1000. 

ESC  0.000 

MfilNTENfiNCE  CONCEFT 

ORGSUF  0  . 

LRU  FfilL  fiLLGW  0. 

INTSUF 

20.  DEFSUF  2. 

95*  LRU  REFRIR  TO  FIECE  FfiRT  fiT  I  NT.  4* 

fiT  DEFOT.  IS 

!  SCRfiF. 

FRGGRfiK  COST 

DEUELCFKENT  PRODUCTION 

SUFFORT 

TCTfi1 

EQUIPMENT 

50  1  . 

5350. 

0  . 

5S5  1 

SUFFORT  ECU  IF 

0  . 

ZOO  . 

ZOO  . 

1400 

MfiNPGWER 

0  . 

0. 

432. 

432 

SUPPLY 

0  . 

55. 

W  lia  • 

ZZ 

SUFPLY  RDM. 

0  . 

4. 

42. 

46 

CGNTRfiCTGR  SUFFORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

3. 

3 

TOTfiL  COST 

50  1  . 

6  1  0  S  . 

1  1  SS. 

ZS1  0 

fiUfi I LfiB I L I  TV 

INHERENT 

0 . SS2S 

OFERfiTIONfiL 

0.SS2S 

SUFFORT  EQUIPMENT 

ORG 

INT 

DEFCT 

NO. 

0. 

20  . 

w  • 

UTILIZfiTIGN 

0.000 

0.222 

0  .  0  0  S 

SUPPLY 

UNITS 

MODULES 

FfiRTS 

INITIAL,  PER  TYFE 

34 . 

34. 

33. 

BfiLfiNCE  CONSUMED 

S.  562 

0.000 

2  2 .  S  3  S 

COST /EFFECT I UNESS  LIST  < 5s > 

2*  •  10  0.0  la  109.4- 

Mfi30  0  RF  MGD2Z  STfiL  PKR  CCNU 


H-93 


IWPI'  I.P  ■« 


J 


LC  FILE  INPUT  DATA 


Mfi300  RF  MODE?  STfiL  PUR  CGNU 
DEPLGVMENT 

EGUIFS(ED)  1  000  .  GRGfiN I ZfiT I  ON ( CD )  0.  I NTERMED I fiTE < D I)  20.  DEPGT  (DD) 


DURATION  GF  SUFFGRT  PERIGDr,YEfiRS< YR)  10.00 

GN-TINE  FRfiCTICN(OTF)  .  0 •+ 1 

LRU  MTBF ,KGURS(MTBF)  4400. 

LRU  REPfilR  TIME  ,HGURS(TF)  1.51 

MGGULE  REFfilR  T I  ME , HGURS< TMO )  3.06 

LRU  PER  SYSTEM,  (EE)  6. 

LRU  COST, $< CUP)  915. 

MODULE  COST, * (CMP)  914.96 

PfiRT  CGST , $ ( CFP >  29. 51 

PfiRT  CGST  GN-EGU IFMEMT  REPfilR (CFPE)  29.51 

DEUELGFMENT  COST ,$<CENG)  974013. 

NGN-RECURRING  PRODUCTION  CCST-P(CPE)  112062S. 

CGNTRfiCTGR  LRU  REFfilR  CCST,$(CUR)  45.75 

CGNTRfiCTGR  MODULE  REFfilR  CGST',S(CMR)  320.24 

MODULE  TYPES’.  (P)  3. 

PfiRT  TYPES, (FF)  50. 

FRACTION  NON-STD. FfiRTS,(FNSP)  0.50 

LRU  SUFFGRT  EGFT.  CGST ,* (CF IK)  37067. 

LRU+MGDULE  SUFFGRT  EGFT‘.  ,$<CFIP)  431  02. 

LRU  S.E.  FLOOR  SFfiCE, SQ.FT. (FTSQF)  0.7S 

LRU+MGDULE  S.E.  FLGGR  SFfiCE, SQ . FT .( FTSQF )  0.91 


COST-QUANTITY  EXPONENTS 
UNIT(EUF)  0.S52 

(LEARNING  FfiCTCRS) 
MODULE (EMF) 

• 

0.926 

PfiRT ( EFF) 

0.963 

REFERENCE  QUANTITIES J 
UNIT(RNU)  6000. 

MODULE(RNM) 

6000  . 

PfiRT ( RNF) 

6000  . 

SNIFFING  HEIGHT,  PGUNDS: 
UNIT(UU)  6.0 

MGDULE(UM) 

0.50 

PfiRT ( UF ) 

0.016 

STORAGE  CUBES',  CUBIC  FEET! 

UNIT  (CUBEU)  0.20S  MODULE*;  CUBEM) 

0.0  69 

PfiRT (CUBEF) 

0.0022 

DEUELGFMENT  FHfiSE,  YEARS 
FRCDUCT I GN  FHfiSE  ,  VEfiRS 

(YD) 

(YF) 

2. OS 
3.55 

H-94 


FRICE  LIFE  CYCLE  COST 


Mfi300  RF  MGG27  STAL 

PWR  CONU 

LC:  MC 

INPUT  DfiTfi 

R&M  DfiTfi 

MTBF  440  0 . 

MTTR-LRU 

1.5  MTTR-MGD 

3.1 

DEPLOYMENT 

EGUIFS  1000. 

GRQfiNIZfiTIGN  ( 

).  INTERMEDIATE 

20.  DEPOT  2. 

LRUS/EGUIP  6. 

MCDS/LRU  : 

5.  PfiRTS/LRU 

50. 

t 

EMPLOYMENT 

SUFPORT  FERIGD 

10. 

HRS/MGN 

30.0  OTF 

0.041 

6LGBAL 

EGUSUF  1000. 

GR6SUP  « 

).  INTSUP 

20.  DEPSUP  2. 

ESC  0.000 

LRU  FAIL  fiLLGH  0. 

V 

MfilNTENfiNCE  CGNCEFT 

A 

r 

955:  LRU  REPAIR  TG  FIECE  FfiRT  fiT  INT.  1 

tv.  AT  DEFGr.  1 V.  S 

CRfiF. 

FRGGRAM  COST 

DEUELGPMENT  PRGDUCTIGN 

SUPPORT 

TGTfi 

EGUIFMENT 

974 . 

660  4. 

0  . 

7578 

SUFFCRT  EQUIP 

0  . 

948 . 

?4S. 

1  SS6 

M  A  N  F  G  H  E  R 

0  . 

0  . 

503. 

503 

SUPPLY 

0  . 

150. 

10  0. 

249 

SUPPLY  fiDM . 

0  . 

£  a 

29 . 

32 

CGNTRfiCTGR  SUPPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

15. 

15 

TCTfiL  COST 

974 . 

7705. 

1594. 

1  0  273 

fiUfi  I  LfiB  I  L I  TY 

INHERENT 

0.9920 

OPERATIONAL 

0 . 9820 

SUFPGRT  EGUIFMENT 

0R6 

INT 

DEFOT 

NG. 

0  . 

20  . 

A 

L.  a 

UTILIZATION 

0.000 

0.261 

0.011 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL  j  FER  TYFE 

35. 

•J  A 

Vll  1 

41  . 

BfiLfiNCE  CONSUMED 

13.S66 

0.000 

56. 889 

CO  ST /EFFECT  I C  NESS  LIST  <■.%) 
2*  10  0.0  1-  136.4 

MA300  INT  TEST 


H-95 


cj  <=>  to 


LC  FILE  INPUT  DRTR 


NR3Q0  INT  TEST 


DEFLOVWENT 

EGUIPS(EB>  1  000  .  0R6fiHlZfiTtGN(0D)  0.  INTERKEDIfiTE<DI >  20.  DEPOT (DC) 


OURfiTIGN  OF  SUPPORT  PERIOD ,VEfiRS<VR)  10.00 

ON-TINE  FRfiCTIGN<GTF)  . 0 *♦  I 

LRU  KTBF  .HOURS <KTBF)  1  000  . 

LRU  REFRIR  TINE  ,HOUR$<TF>  0.00 

NODULE  REFRIR  TINE  .HOURS<TNG>  0.00 

LRU  PER  SVSTEN ,  <  EE  >  1. 

LRU  COST,! (CUP)  0. 

NODULE  COST ,$<CMP>  0.00 

FfiRT  COST  ,  $ < CPP)  72H9. 5H 

PORT  CCST  ON- ECU I FNENT  REFRIR >* <CPFE>  50.00 

OE'JELCPNENT  COST,$(CENC>  SH0526. 

NON-RECURRING  PRODUCTION  COST,*<CPE)  621 332. 

CGNTRfiCTGR  LRU  REFRIR  CG$T',*<CUfi>  0.00 

CONTRACTOR  NODULE  REFRIR  CGST,*<CNR>  0.00 

NODULE  TVFES,(F>  0. 

FfiRT  TVFES  «  <PF  >  1. 

FRfiCT I  ON  NON-STD. FfiRTS . (FNSF)  1.00 

LRU  SUFFORT  EQFT .  CGST.PCCFIN)  0. 

LRU+NGDULE  SUPPORT  EQPT'.  *$<CF!P>  0. 

LRU  S.E.  FLGOR  SFfiCE',  SO .  FT .  <  FTSGF )  0.00 

LRU+NODULE  S.E.  FLOOR  SFfiCE',  SG .  FT  . (FTSQP)  0.00 


COST- GUfiNT I  TV  EXPONENTS  (LERRNINS  FRCTCRS)! 

UNITCEUP)  0.000  NODULE<EKF>  0.000  FfiRT (EFFO  0.S02 

REFERENCE  QUANTITIES? 

UNIT  <RNU>  1  000.  NGDULE(RNN)  1000  .  FfiRT  <RNP>  1  000  . 

SNIPPING  WEIGHT.  FOUNDS: 

UN  I T  <  WU  >  0.0  NGDULE<WN) 

3T0RRSE  CUBES,  CUBIC  FEET? 

UNIT (CUBED)  0.000  NGDULE<CUBEH> 

DEUELGPKENT  PNRSE ,  VERRS  (VB> 

PRODUCTION  FNRSE',  VERRS  <YP> 


0.00  FfiRT (WF)  0.030 

0  .  000  PfiRTICUBEPO  0.0010 

1  .38 
2.H3 


? 

PRICE  LIFE  CVCLE  COST 

MR300  I  NT  TEST  LCs  MC: 

INPUT  DfiTfi 


R&M  DfiTfi 


MTBF 

1  000  . 

MTTR-LRU 

0  . 

0  MTTR-MGD 

0. 

0 

DEFLGVMENT 

EQUIPS 

10  00  . 

ORGANIZATION 

0  . 

INTERNEDIfiTE 

20. 

DEFGT  2. 

LRUS/EGUIP 

1  . 

NODS/LRU 

0  . 

PfiRTS/LRU 

1  . 

* 

EMPLOYMENT 

. 

« 

SUPFORT  FERIOD 

10. 

HRS/NGN 

30.0 

GTF  0.041 

GLGBfiL 

EQUSUF 

10  0  0  . 

ORGSUP 

o . 

INTSUP 

20  . 

DEFSUF  2. 

ESC 

0.00  0 

LRU  FfilL  fiLLOW 

0  . 

MAINTENANCE  CONCEFT  30 

ON-EQUIPMENT  REFfilR  TO  NON-REPfilRfiBLE  FfiRT'. 


FRGGRfiK  CGST 

DEVELOPMENT 

PRODUCTION 

SUPFORT 

TOTfi 

EQUIPMENT 

SHI  . 

69S0. 

0. 

7821 

5UFFGRT  EQUIP 

0  . 

0. 

0. 

0 

MANPOWER 

0  . 

0. 

59. 

59 

SUFPLV 

0  . 

S3. 

93. 

155 

3UPPLV  fiDM. 

0. 

0  . 

1  . 

1 

CONTRACTOR  SUPFORT 

0  . 

0  . 

0. 

0 

OTHER 

0  . 

0  . 

0. 

0 

TOTfiL  COST 

SHI  , 

7  0  H  3 , 

153. 

8037 

fiUfi ILfiB I L I  TV  1 

INHERENT 

1  , 

0000  GFERfiTIGNfiL 

1  .  0000] 

SUFPGRT  EQUIPMENT 

ORB 

INT 

DEFGT 

1 

NO . 

0  . 

0  . 

0  . 

1 

UTILIZATION 

0.000 

0.000 

0.000 

1 

SUPPLY 

UNITS 

MODULES 

PfiRTS 

I 

INITIAL,  PER  TYPE 

0  . 

0  . 

1  H31  . 

1 

BfiLfiNCE  CONSUMED 

0.000 

0.000 

2162.913 

I 

CCST/EFFECTIUNESS  LIST  <■<) 
30  *  10  0  .0 


H-97 


LC  FILE  INPUT  DfiTFi 


MA300  NESF  MOD  1 0 1  AN 


DEPLOYMENT 

EQUIPS(ED) 


1  000  .  ORGANIZATION (GO)  0.  I NTERMED I  ATE ( D I )  £0.  DEFGT < DD>  £. 


DURATION  OF  SUPPORT  PERIOD  ,YEARS<YR) 
ON-TIME  FRACTION(CTF) 

LRU  MTBF  .HGURS(MTBF) 

LRU  REPAIR  TIME  .HOURS (TF) 

MODULE  REPAIR  TIME  .HGURS(TMG) 

LRU  PER  SYSTEM. CEE) 

LRU  COST, *< CUP) 

MODULE  COST. I (CMP) 

PART  COST  ,  $  <  C F P  > 

PART  COST  ON-EQUIPMENT  REPAIR  ,$(CPPE> 
DEUELOPMENT  COST  ,*( CEND) 

NON-RECURRING  PRODUCTION  CGST.SCCPE) 
CONTRACTOR  LRU  REFRIR  COST, l< CUR) 
CONTRACTOR  MODULE  REFRIR  CGST,*(CMR) 
MODULE  TYPES,  (P) 

PART  TYPES.  (PP) 

FRACTION  NON-STD. PARTS, (FNSP) 

LRU  SUPPORT  EGPT.  CCST.*(CFIM) 

LRU+MGDULE  SUPFCRT  EQPT.  ,*(CFIP) 

LRU  S.E.  FLOOR  SPACE  ,SC. FT. (FTS6F) 
LRU+MOOULE  S.E.  FLOOR  SPACE  ,  SQ . FT .( FTSQP > 


10.00 

.041 

£1150. 

0.00 


0  . 

£  7  S .  31 
0.67 
0.67 
1 35942. 

1 39847 . 
0.00 
£52 . 23 
1  . 
352. 

0 . 50 
0  . 

1 94S4. 

0  . 0  0 
0.41 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 
UNIT ( EUF )  0.000  MODULE <EMF> 


0.931  PART ( EPP  > 


0.966 


REFERENCE  QUANTITIES* 
UNIT(RNU)  0. 


MODULE  <  RNM) 


£000  . 


PART (RNP ) 


£00  0  . 


SHIPPING  WEIGHT,  POUNDS: 

UNIT(WU)  0.0  MODULE (WM) 

STORAGE  CUBES.  CUBIC  FEET: 

UNIT (CUBEU)  0  .  0  00  MGDULEC  CUBEM) 

DEUELOFMENT  FHASE ,  YEARS  (YD) 

PRODUCTION  FHASE.  YEARS  ( YF ) 


0.30  FART ( WF  > 


0.020  PART (CUBEP) 

1  .58 
2.71 


0.000 


0.0000 


H-98 


PRICE  LIFE  CYCLE  COST 


MA300  HBSF  MOO  I  0 1  AN 

IHFUT  DATA 

* 

LC:  MC3 

R&K  DfiTfi 

MTBF  21150. 

DEPLOYMENT 

MTTR-LRU 

0.0  MTTR-MOD 

3.2 

i 

EGUIFS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEPOT  2. 

LRUS/EGUIF  2. 

MOOS/LRU 

1  .  PARTS/LRU 

352. 

EMPLOYMENT  1 

SUPPORT  FEFIOO 

GLGBRL 

to. 

HRS/MON 

30.0  OTF 

0  . 0 HI 

EGUSUF  1000. 

ESC  0.000 

MAINTENANCE  CONCEPT 
MODULE  U.E.,  SMRLL 

0R8SUP 

LRU  FAIL  ALLOW 

1 

LRU)  DISCARD  AT 

0  .  I N  T  S  U  F 

0  . 

FAILURE 

20.  DEFSUF  2. 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

1  36. 

669 . 

0  . 

S05. 

SUPPORT  ECU  IF 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0. 

0  . 

6 . 

6 . 

SUPPLY 

0. 

£93. 

0. 

293. 

SUPPLY  RDM. 

0. 

0. 

1  . 

1  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0. 

o . 

0  . 

0  . 

TOTAL  COST 

136. 

962 . 

•  1 

110  5. 

AVAILABILITY  1 

INHERENT 

1.0000  OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

GRG 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0  .  0  0  0 

0  .000 

SUPPLY 

UNITS 

MGDULES 

PARTS 

INITIAL «  PER  TYPE 

0  . 

1106. 

0. 

BRLRNCE  CONSUMED 

0.000 

0  .000 

0.000 

COST / EFFECT IU HESS  LIST  CO 
1*  100.0  2-  195.4 

MA300  HBSF  MODI  0  2  Dll 


J 


H-99 


■ 


LC  FILE  INPUT  DfiTfi 


MR3Q0  NBSP  MODI  02  Dll 


DEPLOYMENT 
EQUIPS (ED) 


1000.  GR8fiNI2fiTI0N(GD)  0.  I NTERMED I fiTE ( D I )  20.  DEPOT ( CD) 


DURfiTION  GF  SUPPORT  PERIOD ,VEfiRS<VR)  10.00 

ON- TIME  FRfiCT IGN(GTF)  .041 

LRU  MTBF  i  HGURS( KTBF  >  21874. 

LRU  REFRIR  TIME  ,  HOURS <TF)  0.00 

MODULE  REFRIR  T  I  ME  .  HOURS ( TMG )  3.35 

LRU  PER  SYSTEM  .  (EE)  2. 

LRU  COST.* (CUP)  0. 

MODULE  COST  ,$(CMP)  301.77 

PfiRT  COST  .* (CPF )  2.03 

PfiRT  COST  ON-EGUIFMENT  REPfil R<*( CPFE )  2.03 

CEUELGPMENT  CGST,*(CEND)  142087. 

NGN-RECURRING  PRODUCTION  CGST,*<CPE>  148260. 

CONTRfiCTOR  LRU  REFRIR  COST.* (CUR)  0.00 

CGNTRRCTCR  MODULE  REFRIR  CCST,*(CMR)  316. 86 

MODULE  TYPES,  (P)  1. 

FfiRT  TYPES,  (PF)  172. 

FRRCTIGN  NON-STD. FRRTS,(FNSP)  0.50 

LRU  SUFFGRT  EQFT,  CGST,*(CFIM)  0. 

LFJJ  +  MGGULE  SUFFORT  EQPT'.  ,*<CFIP)  20825. 

LRU  S.E.  FLOOR  SFRCE  ,SG . FT . (FTSQF)  0.00 

LRU+MODULE  S.E.  FLGOR  SFRCE , SO . FT . ( FTSGF )  0.44 


COST- QURNTITV  EXPONENTS  (LEfiRNING  FRCTORS )  ’• 
UNIT(EUF)  0.000  MODULE(EMP) 


0.S31  PfiRT (EFF) 


0  .  866 


REFERENCE  QURNTITIES J 
UNIT (RNU)  0. 

SNIFFING  WEIGHT,  FOUNDS; 
UNIT(WU)  0.0 


MODULE(RNM) 


MGDULE(WM) 


2000  . 


PfiRT (RNP ) 


0.30  PfiRT (WF) 


2000  . 


0.001 


STCRfiGE  CUBES,  CUBIC  FEET) 

UNIT  ( CUBEU)  0.000  MGDULE(  CUBEM1) 

DEUELGPMENT  FHfiSE  <  YEfiRS  (YD) 

PRODUCTION  FHfiSE,  YEfiRS  (VP) 


0.0  20  PfiRT  ( CUBEF1) 

1  .58 
2.77 


0.0000 


H-100 


»  ■  n» 


FR !  CE  LIFE  CYCLE  COST 

MR300  NBSF  MODI  0  2  Dll  LC: 

INPUT  DfiTfi 


R&N  DfiTfi 


MTBF  21S74. 

MTTR-LRU 

0.0  MTTR-MOD 

3.3 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEPOT 

2  . 

LRUS/EGUIP  2. 

NCDS/LRU 

1.  FfiRTS/LRU 

1  72. 

EMPLOYMENT 

SUFPCRT  PERIOD 

10. 

HRS/MON 

30.0  OTF  1  0 

.041 

GLCBfiL 

EGUSUF  1000. 

ESC  0.000 

MfilNTENfiNCE  CCNCEFT 

GRGSUF 

LRU  FfilL  fiLLCH 

1 

0.  INTSUP 

0  . 

20.  DEFSUF 

NODULE  ( I . E .  ,  SMfiLL 

LRU)  DISCfiRD  fiT 

FfilLURE 

* 

PROGRAM  COST 

DEUELOPMENT 

PRODUCT  ION- 

SUPPORT 

TOTfiL 

EQUIPMENT 

142. 

723. 

0  . 

S  65 . 

SUPPORT  EQUIP 

0. 

0  . 

0  . 

0  . 

MfiNPOWER 

0. 

0  . 

5. 

5 . 

SUPPLY 

0  . 

317. 

0  . 

3  f  7. 

SUPPLY  RDM. 

0  . 

0  . 

1  . 

)  . 

CONTRfiCTGR  SUPPORT 

0. 

0  . 

0  . 

0  . 

OTHER 

0. 

0. 

0. 

0. 

TGTfiL  COST 

1  42. 

1  0  40  . 

6 . 

1  1SS. 

fiUfi  I LfiB  I L  IT Y 

INHERENT 

1.0000  OPERfiTIGNfiL 

1 

.0000 

SUPPORT  EQUIPMENT 

0  RG 

I  NT 

DEPOT 

NO. 

0  . 

0  , 

0  . 

UTILIZfiTION 

0.000 

0.000 

0  .000 

SUPPLY 

UNITS 

MODULES 

PfiRTS 

INITIAL  .  FER  TYPE 

0  . 

110  5. 

0  . 

BfiLfiNCE  CONSUMED  0.000 

COST/EFFECT I UNESS  LIST  CO 

1=  100.0  2»  1S5.3 

0.000 

0.000 

Mfi30  0  NBSF  MODI  0  3  DI12 


H-101 


LC  FILE  INPUT  DATA 


MR30  0  NBSP  MODI  0  3  Dll  2 
DEPLOYMENT 

EGUIPS(ED)  1  0  00  .  GRGfiNI2fiTIGN(GD>  0.  INTERNED  IFiTECDI  )  £0.  DEPCT(OO) 


DURATION  CF  SUFPGRT  FER I GD  ,  YEARS ( VR >  10.00 

ON-TIME  FRACTIGN(OTF)  .041 

LRU  MTBF  . HOURS (MTBF)  21874. 

LRU  REPAIR  TIME  .HOURS(TF)  0.00 

MODULE  REFfilR  TIME  .HOURSCTMG)  3.35 

LRU  PER  SYSTEM,  ( EE >  £. 

LRU  COST  .$ (CUP)  0. 

MODULE  COST. *< CMP)  30  1.77 

FfiRT  COST  , $(CFP>  1 . 44 

PART  COST  ON- EQUIPMENT  REPAIR .$< CPFE)  1.44 

DEUELGFMEMT  COST  ,  $ ( CEND )  142087. 

NGN-RECURRING  PRODUCTION  CGST.POCPE)  148260. 

CONTRACTOR  LRU  REPAIR  COST  .  S ( CUR  >  0.0  0 

CONTRACTOR  MODULE  REFfilR  COST ;$< CNR)  316.86 

MODULE  TYPES. <P)  1. 

FfiRT  TYPES.  (FF)  218. 

FRACTION  NON-STO. PARTS.  <FNSF>  0.50 

LRU  SUPPORT  EGFT .  COST.KCFIM)  0. 

LRU+MOOULE  SUPPORT  EGFT".  , $<CFIP )  20825. 

LRU  S.E.  FLOOR  SPACE, SQ.FT. (FTSGF)  0.0  0 

LRU  +  MOOULE  S.E.  FLGGR  SFfiCE , SG . FT .( FTSGF  )  0.44 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT ( EUF  >  0.000 

MODULE <EHF) 

0  .  S3 1 

FfiRT (EPF) 

0  .  S66 

REFERENCE  QUANTITIES: 
UNIT(RNU)  0. 

MCDULE(RNM) 

20  00  . 

PART ( RNF  > 

20  0  0  . 

SNIFFING  WEIGHT,  FOUNDS: 
UNIT(WU)  0.0 

MODULE (WM) 

0 . 30 

PART ( WF ) 

0.000 

STORAGE  CUBES,  CUBIC  FEET 
UNIT (CUBEU)  0.000 

• 

• 

MODULE(CUBEM) 

0  .  0  20 

PART (CUBEP) 

0.0000 

DEUELGFMEMT  PHASE,  YEARS  (YD) 

PRODUCTION  PHASE,  YEARS  (YP> 

1  .58 
2.77 

H-102 


.  '•»  »■  i  . 


PRICE  LIFE  CYCLE  COST 


MR300  NBSP  MOD  1 0  3  D 

112 

LC:  MCI 

INPUT  DATA 

R?<M  DATA 

MTBF  21S74. 

MTTR-LRU 

0.0  MTTR- MOD 

•t)  •  i 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEFOT  2. 

LRUS/EQUIP  2. 

MODS/LRU 

1  .  FARTS/LRU 

21  S. 

EMPLOYMENT 

SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  OTF 

.  0.041 

GLOBAL 

EQUSUP  1000. 

ESC  0.000 

MR I NTENfiNCE  CONCEFT 

ORGSUP 

LRU  FAIL  ALLOW 

1 

0.  INTSUF 

0  . 

20.  DEPSUF  2. 

MODULE  < I . E .  .  SMALL 

LRU )  DISCARD  AT 

FAILURE 

\ 

PROORfiM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTRL 

EQUIPMENT 

1  42 . 

723. 

0  . 

S65 . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

5. 

5. 

SUPPLY 

0  . 

317. 

0  . 

317. 

SUPPLY  RDM. 

0. 

0  . 

1  . 

1  . 

CONTRACTOR  SUPPCRT  0. 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

TOTRL  COST 

1  42. 

1  0  40  . 

6 . 

1  1  SS. 

AUA I  LAB  I L I  TV 

INHERENT 

1.0000  OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

OR  6 

INT 

DEFOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.00  0 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TYPE 

0  . 

110  5. 

0  . 

BRLRNCE  CONSUMED 

0.000 

0  .  00  0 

0  .  0  0  0 

CCST/EFFECT I UNESS  LIST  <5£) 
1=  100.0  2-  IS 7.4 

M fi 3 0 0  WBSP  MODI  1  1  GET 
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LC  FILE  INPUT  DRTR 


NA30 0  W6SF  NOD  111  DET 


DEPLCVNENT 

EQUIPS (ED)  1  000  .  ORGANIZATION  COG)  0.  I  NTERNELi  IATE  (D I )  20.  DEPOT (DC? 


DURATION  OF  SUPPORT  PERIOD , YEARS <YR) 
ON-TINE  FRACTIGN(GTF) 

LRU  NTBF , HOURS (NTBF) 

LRU  REPAIR  TINE  .KCURS<TF> 

NODULE  REFRIR  T I NE  , HOURS ( TNG ) 

LRU  PER  SYSTEN > < EE  > 

LRU  COST, $< CUP) 

NODULE  COST , $ ( CNF > 

PfiRT  COST , $ < CFP ) 

PART  COST  GN-EGUIPNENT  REPA I R , $ ( CFFE ) 
DEUELOFHEHT  COST  ,  $ <  CEND  > 

NON-RECURRING  PRODUCTION  CCST.KCPE) 
CONTRACTOR  LRU  REFRIR  COST, U CUR) 
CONTRACTOR  NODULE  REFRIR  CCST,*<CNR> 
NODULE  TYPES  ,  (P) 

PRRT  TYPES  ,  ( F P  > 

FRACTION  NON-STD. FARTS,  <FNSP) 

LRU  SUPPORT  EQFT .  COST,$<CFIN) 

LRU+HODULE  SUPPORT  EQFT. . f(CFIP) 

LRU  S.E.  FLOOR  SPACE , SO. FT. (FTSQF) 
LRU+HODULE  S.E.  FLOOR  SPACE, SQ . FT . (FTSQF ) 


1  0  .  0  0 
.cm 

21 S49. 
0.00 
3.32 

4 . 

0  . 

243.5? 

0 .89 
0.89 
1 69950  . 

260  351  . 

0  .  0  0 
255.75 
1  . 

263 . 

0 . 50 


0.00 

0 . 44 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS): 

UNIT(EUP)  0.000  NODULE (ENP)  0.928  PART ( EFF ) 


REFERENCE  QUANTITIES: 

UNIT(RNU)  0.  NODULE (RNN)  4000.  PfiRT (RHP) 


SHIPPING  WEIGHT.  FOUNDS: 

UNIT(WU)  0.0  NODULE<WN  >  0.30  PART ( WF ) 


STORAGE  CUBES',  CUBIC  FEET: 

UNIT (CUBEU)  0.000  NODULE< CUBENO  0.020  PART ( CUBEF ) 


CEUELGPNENT  FKASEi  YEARS  < YD )  1.53 

PRODUCTION  PHASE ,  YEARS  (YF)  3.14 


0  .  ?64 


40  0  0  . 


0  .  0  0  0 

0  .  0000 
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% 

i 


PRICE  LIFE  CYCLE  COST 


MR300  KBSF  MODI  1 1  GET  LC:  MC 

INPUT  DfiTR 


RQM  DATA 


MTBF  21SHS. 

MTTR-LRU 

0  . 

0  MTTR-MGD 

■J  ■  -J 

DEPLOYMENT 

EQUIPS  1000. 

ORGAN  1 2AT I  ON 

0  . 

INTERMEDIATE 

20  . 

DEPOT  2. 

LRUS/EQUIP  4. 

MODS/LRU 

1 . 

FARTS/LRU 

263 . 

EMPLOYMENT 

SUPPORT  PERIOD 

1  0  . 

H  R  S  /  M  0  N 

30.0 

OTF  0 .041 

GLOBAL 

EQUSUF  1000. 

CRGSUP 

0  . 

INTSUF 

20  . 

OEPSUP  2. 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

MAINTENANCE  CONCEPT 

1 

MODULE  < I . E .  ,  SMALL 

LRU)  DISCARD  AT 

FAILURE 

PROGRAM  COST 

DEUELOFMENT 

PRODUCTION 

SUPPORT 

TOTAI 

EQUIPMENT 

1  70  . 

1  20  6. 

0  . 

1  376. 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

0 

MANPOWER 

0  . 

0  . 

1 1 . 

1  1 

SUPFLY 

0  . 

277. 

0  . 

277 

S  U  F  F  L  Y  ROM. 

0  . 

0  . 

1 . 

1 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0 

OTHER 

0  . 

0  . 

0  . 

o 

TOTAL  COST 

1  70  . 

1  HS3 . 

12. 

1  665 

AVAILABILITY 

INHERENT 

1  .  00  0  0 

OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

0  . 

0. 

UTILIZATION 

0  .000 

0  .  0  0  0 

0  .000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  FER  TYFE 

0  . 

1172. 

0  . 

BALANCE  CONSUMED 

0.000 

0  .  0  0  0 

0  .000 

COST/EFFECT  I UMESS  LIST  CO 
1  =•  10  0  .  0  2-  1  6 H  .  2 

M R 3 0 0  WBSP  MODI  1 2  EU  DET 
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LC  FILE  INFUT  DfiTfi 


MR30  0  U BSP  MODI  12  EU  DET 
DEPLOYMENT 

EQUIFS<  ED  >  '000  .  GRGfiNIZfiTION'OG)  0.  I NTERMED I fiTE ( D I)  20.  DEPOT  C  D  D  '■ 


DURfiT  ION  OF  SUPPORT  PERIGG, YEfiRS <YR)  10.00 

ON-TIME  FRfiCTIGN(OTF)  .041 

LRU  MTBF  ,HOURS<MTBF>  £2859. 

LRU  REFfilR  TIME.  HOURS1'  TF)  0.00 

MODULE  REFfilR  TIME  ,HGURS<TMO>  3.42 

LRU  FER  SYSTEM,  (EE)  1. 

LRU  COST  ,  $  < CUF )  0. 

MODULE  COST, *< CMP)  450. S6 

FfiRT  COST, $( OFF)  3.03 

FfiPT  COST  ON- EQUIPMENT  REFfilR ,$<CFFE>  3.03 

DEUELOFMENT  COST,$(CEND>  1347S5. 

NGN-RECURRING  PRODUCTION  COST,*(CFE)  S7690. 

CONTRfiCTOR  LRU  REFfilR  COST.KCUR)  0.00 

CONTRfiCTGR  MODULE  REFfilR  CCST,*(CMR>  473.40 

MODULE  TVFES  » <F  )  1. 

FfiRT  TYPES,  (FF)  174. 

FRfiCT ION  NON-STD. PfiRTS  ,<FNSP>  0.50 

LRU  SUFFGRT  EQPT.  COST.f(CFIM)  0. 

LRU+MODULE  SUPPORT  EGFT".  ,*<CFIF>  22733. 

LRU  S.E.  FLOOR  SFfiCE , SQ.FT. (FTSQF  )  0.00 

LRU+MODULE  S.E.  FLOOR  SFfiCE  , SQ.FT.  (FTSQF'1  0 . 4S 


COST- GUfiNT I  TV  EXPONENTS  (LEfiRNING  FfiCTORS) : 
UNIT(EUF)  0.000  MODULE(EMF) 

REFERENCE  QUfiNTIT IES 1 
UNIT(RNU)  0.  MGDULE(RNM) 

SHIPPING  WEIGHT,  FOUNDS: 

UNIT (WU>  0.0  MODULE (WM> 

STORfiGE  CUBES,  CUBIC  FEET: 

UN  I T ( CUBEU  >  0.0  00  MODULE < CU6EM) 

DEVELOPMENT  PHfiSE,  YEfiRS  (YD) 

PRODUCTION  PHfiSE,  YEfiRS  (YF) 


0 .933 

FfiRT ( EFF ) 

0 . 370 

1  0  0  0  . 

FfiRT (RNF) 

1  0  0  0  . 

0.30 

FfiRT ( WF ) 

0.001 

0  . 0  20 

FfiRT ( CUBEP) 

0.0000 

1  .  5S 
2.53 
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FR ICE  LIFE  CYCLE  COST 

MA30 0  WBSP  MODI  12  EU  GET 
INPUT  GATA 
R&M  DATA 


MTSF  22859 . 

MTTR-LRU  0. 

0  MTTR-MOD 

3 .  H 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION  0. 

INTERMEDIATE 

20.  DEFGT 

• 

LRUS/EQUIP  1. 

MODS/LRU  1 . 

FARTS/LRU 

1  74. 

EMPLOYMENT 

SUPPORT  FERIOD 

1  0  . 

HRS/MON 

30.0  CTF  0 

.  0  H 1 

GLOBAL 

E6USUP  1000. 

0R6SUP  0  . 

INTSUF 

20.  DEPSUP 

£  • 

ESC  0.000 

LRU  FAIL  ALLOW  0. 

MR I NTENRNCE  CONCEFT 

1 

MODULE  < I . E .  i  SMALL 

LRU)  DISCARD  AT  FAILURE 

PROGRAM  COST 

DEVELOPMENT  PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

135. 

506. 

0. 

641  . 

SUPFORT  EQUIF 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

■J  • 

. 

SUPPLY 

0  . 

446. 

0  . 

446 . 

SUPPLY  RDM. 

0  . 

0  . 

1  • 

1  . 

CONTRACTOR  SUPPORT  0. 

0  . 

0  . 

0  , 

OTHER 

0. 

0  . 

0  . 

0 

TOTAL  COST 

135. 

952. 

4. 

1091 

AVAILABILITY 

INHERENT 

1  .  0  0  00 

OPERATIONAL 

1 

.  000  0 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEPOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  PER  TYFE 

0  . 

10  68. 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

0.000 

COST /EFFECT  I VNESS  LIST  CO 

1-  100.0  2- 

200.6 

MA300  WBSP  MODI  13 

5 DU  MEM 
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LC  FILE  INPUT  DfiTR 


Mfi300  W6SF  MODI  13  SDU  MEM 
DEPLOYMENT 

EGU IPS  <  ED  >  1000.  GRGfiNIZfiT I  ON ( 00 )  0.  I NTERMED I fiTE < D I >  20.  DEPOT(DD) 


DURfiTICN  OF  SUFRORT  FERIGD , YEARS* YR)  10.00 

ON-TIME  FRfiCTIGN(GTF)  .O'M 


LRU  MTBF  *HOURS<MTBF)  22S5S. 

LRU  REFfilR  TI ME, HOURS <TF)  0.0  0 

MODULE  REFfilR  TIME  , HOURS*  TMG )  3. HE 

LRU  FER  SVSTEM , (EE)  1. 

LRU  COST  ,  f  <  C  U  F )  0. 

MODULE  COST. *< CMP)  H50.S6 

PfiRT  COST  .1 (CPF )  3.03 

FfiRT  COST  ON- EQUIPMENT  REFfilR ,*<CPFE)  3.03 

DEUELGFMENT  CGST.ICCEND)  13H7S5. 

NON-RECURRING  PRODUCTION  CG$T,*<CPE)  S7690. 

CONTRfiCTOR  LRU  REFfilR  COST, *< CUR)  0.0  0 

CONTRACTOR  MODULE  REFfilR  CO$T,*<CMR>  H73.H0 

MODULE  TYPES, <P>  1. 

FfiRT  TYPES. <FF)  17H. 

FRfiCT I  ON  NON-STD. PARTS, <FNSP>  0.50 

LRU  SUPPORT  EGFT .  COST,*(CFIM)  0. 

LRU+MCOULE  SUFFCRT  EGPT'.  ,$<CFIF)  22783. 

LRU  S.E.  FLOOR  SPACE < SG . FT . < FTSGF )  0.00 

LRU+MCOULE  S.E.  FLOOR  SPACE',  SQ .  FT .  ( FTSGP )  0  .  HS 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT(EUF)  0.000 

MODULE'.:  EMP) 

0  .  S3S 

FfiRT (EPF) 

0.970 

REFERENCE  QUANTITIES J 
UNIT(RNU)  0. 

MOOULE<RNM> 

1  0  00  . 

FART  <RNP) 

1000  . 

SNIFFING  WEIGHT,  FOUNDS’. 
UNIT(WU)  0.0 

MODULE'.  WM) 

0.30 

FfiRTCWF) 

0.001 

STORAGE  CUBES,  CUBIC  FEET 
UNIT (CUBEU)  0.000 

• 

• 

MCDULE<CUBEM) 

0 .0  20 

FfiRT (CUBEF) 

0.0000 

DEUELGFMENT  PHASE',  YEARS  (VD) 
PRODUCTION  PHASE1.  YEARS  ( YF > 


1  .58 
2. 53 


PRICE  LIFE  CVCLE  COST 

MA300  W6SF  MODI  13  3 DU  MEM  LC:  MCI 

INPUT  DATA 
R&M  DATA 


MTBF  22S5S . 

MTTR-LRU 

0.0  MTTR-MOD 

3 .  H 

DEFLOVMENT 

ECU  IPS  1000  . 

ORGANIZATION 

0.  INTERMEDIATE 

20. 

DEFCT  2. 

LRUS/EGUIF  1. 

MODS/LRU 

1 .  FARTS/LRU 

17H. 

‘ 

EMFLCVMENT 

1 

SUFFORT  FERIOD 

10. 

HRS/MON 

30.0  OTF  0.0H1 

GL06AL 

EQUSUF  1000. 

GRGSUF 

0.  INTSUF 

20  . 

DEPSUP  2. 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

*  j 

MAINTENANCE  CONCEPT 

< 

MODULE  (  I  .  E  . ,  SMALL 

LRU)  DISCARD  AT 

FAILURE 

PROGRAM  COST 

DEVELOPMENT 

PRODUCTION 

SUFFORT 

TOTAL 

EQUIFMENT 

135. 

50  6. 

0. 

641  . 

SUFFORT  ECU  IF 

0  . 

0. 

0. 

0. 

MANPOWER 

0  . 

0  . 

3. 

3.  ■ 

SUFFLV 

0. 

4H6 . 

0  . 

H46 . 

SUFPLV  RDM. 

0  . 

0. 

1  . 

1  . 

CONTRACTOR  SUFFORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0. 

0  . 

0  . 

0  . 

TCTfiL  COST 

135. 

S52. 

H . 

1051  . 

.RUAILABILITV 

INHERENT 

1.0000  OPERATIONAL 

1.0000 

SUPPORT  EQUIPMENT 

ORG 

I  NT 

DEFGT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUFPLV 

UNITS 

MODULES 

FARTS 

INITIAL,  PER  TVFE 

0. 

10  68. 

0  . 

BALANCE  CONSUMED 

0.000 

0.00  0 

0.00  0 

COST -'EFFECT  IV  NESS  LIST  (5j) 

U  100.0  2*  200.6 

M fi 3 0 0  W6SF  MODI  It  EV  FRO 
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LC  FILE  INPUT  DfiTfi 


MR300  W6SF  KCD 1 1 H  EV  PPG 


DEPLOYMENT 

ECU  I  PS  <  ED  >  1  000  .  GRGfiNIZfiTICN(GG)  0.  I NTERMED I fiTE ( D I >  £0 . 


DURATION  OF  SUPPORT  PERIOD ,VEfiRS<VR>  10.00 

ON-TIME  FRfiCTIGN(OTF)  .0H1 

LRU  MTEF  ,H0URS<MT6F>  22S5S. 

LRU  REFRIR  TIME  .HGURS(TF)  0.00 

MODULE  REFRIR  TIME  .HOURS<TMO)  3.H2 

LRU  PER  SVSTEM  >  (EE)  2. 

LRU  COST,  $< CUP)  0. 

MODULE  COST  , $ ( CMP >  337.22 

PfiRT  COST  ,* (CPF )  2.27 

PfiRT  COST  ON- EQUIPMENT  REFRIR  ,$<CPPE)  2.27 

DEVELOPMENT  COST , * < CEND)  150S6S. 

NON-RECURRING  PRODUCTION  COST,*(CPE>  161232. 

CONTRRCTOR  LRU  REFRIR  CGST,f(CUR>  0.00 

CONTRRCTGR  MODULE  REPRIR  COST  ,*<CMR>  35*1.0:5 

MODULE  TYPES  ,  < P  >  1. 

PfiRT  TYPES f<PP>  17*+. 

FRRCT I  ON  NON-STD. PRRTS,(FNSF>  0.50 

LRU  SUFFORT  EGFT .  CG3T,*(CFIM)  0. 

'.RU+MCOULE  SUPPORT  EGPT.  ,*<CFIF>  227S3. 

LRU  S.E.  FLOOR  SFRCE, SQ.FT. (FTSGF)  0.00 

LRU+MGDULE  S.E.  FLOOR  SPACE SQ.FT.  (FTSQP)  0  .  *tS 


COST-QURNTITY  EXFGNENTS 
UNIT(EUF)  0.000 

(LEARNING  FACTORS  > 
MCDULE^.EMF-* 

0  .  S31 

PfiRT ( EPF  > 

REFERENCE  QURNTIT IESJ 
UNIT (RNU)  0. 

MCDULE<RNMI> 

2000  . 

PfiRT ( RNF) 

SNIFFING  WEIGHT,  FGUNDS*. 
UNIT(WU)  0.0 

MGDULE(WM) 

0.30 

PfiRT (WF) 

STORAGE  CUBES,  CUBIC  FEET? 

UNIT (CUBEU)  0.000  MODULE<CUBEM‘> 

0  .  0  20 

FfiRT ( CUBEP) 

DEVELOPMENT  FHRSE  >  VERRS 
PRODUCTION  FHRSE,  VERRS 

(YD) 

( YF) 

1  .  5S 
2.S5 

DEPOT (DG)  2 


0  .  S  6  6 

2000  . 

0.001 

0.0000 


H-110 


INPUT  DfiTfi 


R&M  DfiTfi 


NTBF  22859 . 

MTTR-LRU 

0  . 

0  NTTR-NCD 

3 . 4 

DEFLOVNENT 

EGUIFS  1000. 

ORGANIZATION 

0  . 

INTERNEDIfiTE 

20. 

DEPGT  2. 

LRUS/ECU  IF  2. 

NCDS/LRU 

1  . 

FfiRTS/LRU 

1  74 . 

ENFLOVNENT 

SUFFORT  FERIOD 

1  0  . 

HRS/NON 

30.0 

GTF  0.041 

GLOBAL 

EQUSUF  1000. 

ORSSUF 

0  . 

I  NTS UP 

20  . 

DEFSUF  2. 

ESC  0.000 

Nfi I NTENfiNCE  CONCEFT 
NODULE  < I . E.  ,  SNfiLL 

PROGRfiN  COST 

LRU  FAIL  ALLOW 

1 

LRU)  DISCfiRD  fiT 

DEUELGFNENT 

0  . 

FAILURE 

PRODUCTION 

SUFFORT 

TOTfil 

EQUIFNENT 

151  . 

80  3. 

0  . 

954. 

SUFFORT  EQUIP 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

5. 

5. 

SUFFLV 

0  . 

353. 

0  . 

353. 

SUPPLY  fiDN. 

0  . 

0  . 

1  . 

1  . 

CONTRACTOR  SUFFORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

TOTAL  COST 

151. 

1  156. 

6  • 

1314. 

AUAILABILITV 

INHERENT 

1.0000 

OPERATIONAL 

1 .0000 

SUFFORT  EQUIFNENT 

GRG 

INT 

DEFCT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0  .000 

0.000 

SUFFLV 

UNITS 

NODULES 

FARTS 

INITIAL,  FER  TYFE 

0  . 

110  1. 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

0.000 

COST /EFFECT  I ONE SS  LIST  (*<> 
1-  100.0  2=  1S3.7 

MA300  WBSF  NODI  1 5  EU  SCH 


LC  FILE  INPUT  OfiTfi 


Mfi300  WBSF  MODI  15  EV  SCK 
DEPLOYMENT 

EGU I  PS  <  ED  )  1  000  .  GR6fiNIZfiTIGN(GD>  0.  INTERMEDIATED!)  20.  DEPOT  (DD) 

GURfiT  I  ON  OF  SUFPORT  PERIOD',  YEfiRS'VR)  10.00 

ON-TINE  FRfiCT IGN<  GTF)  .041 


LRU  MTBF  ,HGURS<MTBF>  2285?. 

LRU  REPRIR  TINE ,  HOURS <TF)  0.00 

NODULE  REPRIR  T I NE  , HOURS < TNG >  3.42 

LRU  PER  SYSTEM.  < EE)  1. 

LRU  COST,* (CUP)  0. 

NODULE  COST, I (CNF)  450.86 

PfiRT  COST  ,$<CPF)  3.03 

PfiRT  COST  ON-EGUIPHENT  REPRIR ,f (CPPE)  3.03 

DEUELGPNENT  COST  ,  * < CEND >  134785. 

NGN-RECURRING  PRODUCTION  COST  ,  S  ( CPE ’•  87690. 

CONTRACTOR  LRU  REPRIR  COST. *< CUR)  0.0  0 

CCNTRRCTOR  NODULE  REFRIR  COST.*(CMR>  473.40 

NODULE  TYPES,  (P)  1. 

PfiRT  TYPES, < PP >  174. 

FRRCT ION  NON-STD. PARTS, (FNSP)  0.50 

LRU  SUFPORT  EGFT.  CGST.»<CFIM>  0. 

LRU+HODULE  SUPPORT  EGPT. ,*<CFIP)  22783. 

LRU  S.E.  FLOOR  SFRCE, SQ.FT. < FTSGF )  0.0  0 

LRU+HODULE  S.E.  FLGCR  SPACE, SQ.FT. (FTSCP)  0 . 48 


COST- QURNT I  TV  EXPONENTS  (LEARNING  FACTORS) : 

UNIT(EUF)  0  .  000  NODULE <EKP>  0 . 939  PfiRT ( EPF  0  0.97 

REFERENCE  QUANTITIES: 

UNIT(RNU)  0.  MODULE*;  RNK)  1  0  00  .  PfiRT (RNP)  1  000  . 

SNIFFING  WEIGHT,  POUNDS: 

UNIT (HU)  0.0  NODULE (WN)  0.30  FfiRT(WF)  0.00 

STORfiGE  CUBES,  CUBIC  FEET: 

UNIT(CUBEU)  0.000  MODULE*;  CUBEK1)  0.0  20  PfiRT  <CUBEP>  0.0  0 

DEVELOPMENT  FHfiSE  ,  YERRS  <YD)  1.58 

PRODUCTION  FHfiSE ,  VEfiRS  (YF>  2.53 
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MR300  WBSF  MODI  15  EV  SCH 
INPUT  DATA 


PRICE  LIFE  CYCLE  COST 


LC: 


mc; 


R&M  DATA 

MTBF  2285S. 

MTTR'LRU 

0.0  MTTR-MOD 

3 .  H 

DEPLOYMENT 

ECU  I  PS  1  0  00  . 

ORGANIZATION 

0.  INTERMEDIATE 

20. 

DEPOT 

A 

C  a 

LRUS/EGUIF  1. 

MODS/LRU 

1 .  FARTS/LRU 

17H. 

EMPLOYMENT 

l 

SUPPORT  PERIOD 

10. 

HRS/MON 

30.0  OTF  0.0  HI 

GLG6AL 

ECU  SUP  1  00  0  . 

ORGSUF 

0.  INTSUF 

20  . 

DEPSUP 

w  ■ 

ESC  0.000 

LRU  FAIL  ALLOW 

0  . 

MAINTENANCE  CONCEFT 
MODULE  < I . E .  ,  SMALL 

1 

LRU)  DISCARD 

AT 

FAILURE 

» 

FRGGRfiM  COST 

DEVELOPMENT 

PRODUCTION 

SUPPORT 

TOTAL 

EQUIPMENT 

135. 

506. 

0  . 

6 HI  . 

SUPPORT  EQUIP 

0. 

0. 

0  . 

0. 

MANPOWER 

0  . 

0  . 

•-*  a 

3. 

SUPPLY 

0. 

HH6 . 

0  . 

HH6. 

SUPPLY  RDM. 

0  . 

0  . 

1  . 

1  . 

CONTRACTOR  SUPPORT 

0  . 

0. 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

TOTAL  COST 

135. 

952. 

H. 

1091. 

AUR I  LABILITY 

INHERENT 

1  . 

0000  OPERATIONAL 

1 

1 

.  0000 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEPOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIRL,  FER  TYPE 

0  . 

10  68. 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

0.000 

* 

CGST/EFFECTIUNESS  LIST  <5:) 

U  10 0.0  2*  200.6 

MR30  0  WBSP  MODI  16  TRAN 
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LC  FILE  INPUT  DfiTR 


1 


MFI300  W BSP  MODI  16  TRfiN 
DEPLOYMENT 

EQU I  PS ( ED)  1000  .  CRGANIZfiTICN(GD)  0.  I NTERMED I fiTE < D I )  20.  DEPOT (DOT  2. 


OURfiTION  OF  SUPPORT  PERIOD ,YEfiRS<YR)  10.00 

ON-TIME  FRACTICN(GTF>  .041 


LRU  MTBF  ,HOURS(MTBF) 

LRU  REFRIR  TIKE  .NGURS(TF) 

MODULE  REPfilR  T I  ME  ,  HOURS ( TMO  ) 

LRU  PER  SYSTEM, <EE> 

LRU  COST  ,$( CUP > 

MODULE  COST , $ < CMP ) 

FfiRT  COST  , $ < CFP ) 

FfiRT  COST  CN-EGUIFMENT  REFfi  I R  ,  *  ( CPFE ) 
DEVELOPMENT  COST,*(CEND> 

NON-RECURRING  PRODUCTION  COST,*<CPE> 
CONTRACTOR  LRU  REFfilR  CCST.KCUR) 
CONTRACTOR  MODULE  REPfilR  CGST,*(CNR> 
MODULE  TYFES'j  (P) 

FfiRT  TVFES » <FP) 

FRfiCT I  ON  NON-STD. PARTS, <FNSP> 

LRU  SUPFORT  EGFT;  CGST,$(CFIK> 

LRU+HQOULE  SUPPORT  EGPT'.  ,*<CFIF> 

LRU  S.E.  FLOOR  SFfiCE  -,SG . FT . (FTSGF ) 
LRU+KGDULE  S.E.  FLOOR  SPACE', SG'.FT.  <FTS6P> 


21S4S. 
0.00 
3.32 
1  . 

0  . 

402.41 
1  .  48 
1  .48 
1 271 28. 
8070  1  . 

0  .  0  0 
422.53 
1  . 
263 . 
0.50 
0  . 

20778. 

0  .  0  0 
0 . 44 


COST- QUANTITY  EXPONENTS  (LEARNING  FACTORS)? 


UNIT(EUF) 

0.000 

MGDULECEKP) 

0  .  S3? 

FfiRT ( EFF ) 

REFERENCE  GUfiNTITIESJ 
UNIT(RNU)  0. 

MODULE(RNM) 

1  000  . 

FfiRT ( RNP ) 

SNIFFING  WEIGHT 
UNIT(WU) 

,  FOUNDS? 
0.0 

MCDULECKM) 

0 . 30 

FART(WF) 

STORAGE  CUBES', 
UNIT ( CUBED) 

CUBIC  FEET? 
0.000 

MODULE<CUBEM) 

0.0  20 

FfiRT (CUBEF 

0  .  S70 

1  0  0  0  . 


0 .000 


0.0000 


DEVELOPMENT  PHASE',  YEARS  (YD)  1.58 

PRODUCTION  FKfiSE <  YEARS  (YF>  2.46 
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PRICE  LIFE  CVCLE  COST 


MA300  WBSP  NODI  16  TRfiN 

LC:  MC2 

INPUT  OATS 

R&M  DATA 

MTBF  218H9. 

MTTR-LRU 

0.0  NTTR-MOD 

3 . 3 

DEFLO VMENT 

ECU  IPS  1000. 

LRUS/EQUIP  1. 

ORGAN IZAT ION 
NCDS/LRU 

0.  INTERMEDIATE 

1 .  PARTS/LRU 

20.  DEFOT  2. 

263 . 

ENPLGVNENT 

SUPPORT  PERIOD 

10  . 

HRS/NON 

30.0  OTF  0.0  HI 

GLG6AL 

EQUSUP  1000.  ORGSUF  0.  INT3UF  20.  DEFSUF 

ESC  0.000  LRU  FAIL  ALLOW  0. 


MA  I NTENANCE  CONCEPT  1  ! 

NODULE  <I.E.,  SMALL  LRU)  D I SCfiKD  AT  FRILURE 

PROGRAM  COST  DEUELGFMENT  PRODUCTION  SUPPORT  TOTAL 


EQUIPMENT 

127. 

H5H. 

0  . 

5S1  . 

SUFPORT  EQUIP 

0  . 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

j  • 

3. 

SUPPLV 

0  . 

3S9. 

0  . 

399. 

SUPFLV  ADM. 

0. 

0  . 

1  . 

1  . 

CONTRACTOR  SUFPORT 

0  . 

0. 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

o . 

TOTAL  COST 

1  27. 

b  5  w  • 

H. 

SS3 . 

AVAILABILITY 

INHERENT 

1.0000 

OPERATIONAL 

1  .  00 0  0 

SUPPORT  EQUIPMENT 

GR8 

INT 

DEFOT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0  .  0  0  0 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL,  PER  TYPE 

0  . 

1  0  68. 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

0.00  0 

CO  ST/ EFFECT  I  UN  ESS  LIST  <‘<  ) 
1-  100.0  2*  207.6 

MA300  MBSP  NODI  17  RS  ENDE 
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LC  FILE  INPUT  DATA 


MA300  W6SP  MODI  1 7  RS  ENOE 

1000.  ORGAN IZfiTION(CD) 


DEPLOYMENT 

EGUIFS(ED) 


DURATION  OF  SUPPORT  PER  IOC , YEARS < YR > 
ON-TIME  FRACTION (OTF) 

LRU  MTEF  ,HOURS(MTBF> 

LRU  REFfi  I R  TIME  ,HGURS(TF> 

MODULE  REFfi I R  T I  ME . HOURS < TMG > 

LRU  PER  SYSTEM.  CEE) 

LRU  COST,* (CUP) 

MODULE  COST  < $ ( CMP) 

PfiRT  COST  ,$( CPF  > 

FfiRT  COST  ON- ECU  I FMENT  REFfi I R , X < CPFE) 


0.  INTERMEDIfiTE(DI)  20.  DEFOT(DD) 

10.00 

.041 

2235$. 

0.00 

3 .  42 

1  . 

0  . 

433.33 
2.  $5 
2.  $5 


OEUELOPMENT  C08T,»<CEND> 

120318 

NON- RECURRING  PRODUCTION 

COST, *( CPE) 

S74S1 

CONTRACTOR  LRU  REPAIR  COST.i(CUR) 

0 

00 

CONTRACTOR  MODULE  REPAIR 
MODULE  TYPES,  <P> 

COST ,*<CMR) 

460 

1 

7 

FfiRT  TYPES,  <PP> 

1  74 

FRACTION  NON-STD. FARTS  ,<FNSF> 

LRU  SUFPORT  EGPT .  COST,$<CFIM> 

0 

0 

50 

LRU+NODULE  SUPPORT  EOPT' 

.  1  <  C  F I P ) 

224$$ 

LRU  S.E.  FLOOR  SPACE, SG. 

FT. (FTSGF) 

0 

0  0 

LRU+MODULE  S.E.  FLOOR  SFfiCE , SQ . FT . < FT3GF ) 

o 

48 

COST-QUANTITY  EXPONENTS 

(LEARNING  FACTORS) 

• 

UN  I T ( EUP  )  0.000 

MODULE <EMP) 

0  .  $3$ 

FfiRT ( EFP ) 

0  .$70 

REFERENCE  QUANTITIES* 
UNIT (RNU)  0. 

MGDULECRNM) 

1  0  0  0  . 

PART (RNP ) 

1  0  0  0  . 

SNIFFING  WEIGHT,  POUNDS* 
UNIT(KU)  0.0 

MODULE(WM) 

0 . 30 

PfiRT ( WF ) 

0.001 

STORAGE  CUBES,  CUBIC  FEET? 

UNIT (CUBED)  0.000 

MGGULE(CU6EM) 

0.020 

PfiRT  t  CUBEF) 

0.000 

DEVELOPMENT  PARSE ,  YEARS 

(YD) 

1  .50 

PRODUCTION  PHASE,  YEARS 

(VP) 

2.53 

H-116 


«-v 


PRICE  LIFE  CYCLE  COST 

MA300  WBSF  MODI  17  PS  ENDE  LC *  Mi 

INPUT  DATA 


R&M  GAT  A 


MTBF  2235S . 

MTTR-LRU 

0  . 

0  MTTR-MOD 

3 . 4 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0  . 

INTERMEDIATE 

20.  DEPOT 

Z  • 

LRUS/EQUIP  1. 

MCDS/LRU 

1 . 

PARTS/LRU 

1  ?* . 

EMPLOYMENT 

SUPPORT  PERIOD 

10  . 

HRS/MON 

30.0  0 T  F  0 

.  0  41 

GLOBAL 

E  G U  S  U  P  10 0 0  . 

ESC  0.000 

MAINTENANCE  CONCEPT 

ORGSUF 

LRU  FAIL  ALLOW 

1 

0  . 
0  . 

INTSUP 

20.  DEFSUP 

MODULE  ( I . E .  ,  SMALL 

LRU)  DISCARD  AT 

FAILURE 

FROGRAM  COST 

DEUELOFMENT 

PRODUCTION 

SUPPORT 

TOTAt 

EQUIPMENT 

1  20  . 

HSH. 

0  . 

615. 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

0 

MANFGWER 

0  . 

0  . 

•> 

• 

— * 

■J  . 

SUPPLY 

0  . 

435. 

0  . 

*35. 

SUPPLY  ADM. 

0  . 

0  . 

1  . 

1  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

TOTAL  COST 

120. 

'y  ’• 

*. 

1  0  53. 

AVAILABILITY 

INHERENT 

1.0000 

OPERATIONAL 

1  .  0000 

SUPPORT  EQUIPMENT 

GRG 

INT 

DEPCT 

NO . 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.00  0 

0.000 

SUPPLY 

UNITS 

MODULES 

PARTS 

INITIAL,  FER  TYPE 

0  . 

10  68. 

0  . 

BALANCE  CONSUMED 

0.000 

0.000 

0.00  0 

CCST/EFFECTIUNESS  LIST  (5£) 
100.0  2*  203.0 

MA300  CP  MG0121  fifiSS  MEM 
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Mfi 3 0 0  CF  MODI  21  MASS  MEM 


LC  FILE  INPUT  DfiTfi 


DEFLGVMEHT 

EGUIFS(ED)  1000  .  ORGAN  I  ZfiT  I  ON  ( CD  >  0.  I MTERMED I  FiTE  <  D I  >  20.  DEFGT  ( DD) 


DUPfiT I  ON  OF  SUFFGRT  PERIOD '«VEfiRS<VR>  10.00 

ON-TIKE  FRfiCT  I  ON  ( GTF)  .041 

LRU  MTBF  .HOURSCKTBF)  23007. 

LRU  REPAIR  TINE  ,KGURS<TF5  0.00 

MODULE  REFfilR  T I  ME  ,  HOURS* TKG )  3.43 

LRU  FER  SYSTEM,  (EE)  1. 

LRU  COST,  $< CUP)  0. 

MODULE  COST  ,  I ( CMP  >  440. SS 

FfiRT  COST  ,*(CFF>  11.97 

FfiRT  COST  ON-EGUIFMENT  REFfilR  «$(CFFE)  11.97 

DEVELOPMENT  COST . $ ( CEND )  121335. 

NON-RECURRING  PRODUCTION  COST,*<CPE)  SS42S. 

CONTRACTOR  LRU  REFfilR  CGST,$<CUR>  0.00 

CONTRACTOR  MODULE  REFfilR  CCST'.*<CKR)  469.23 

MODULE  TYPES  ,  (F)  1. 

FfiRT  TYPES.  (PP)  06. 

FRACTION  NON-STD. FfiRTS  .  <FNSF>  0.50 

LRU  SUFFGRT  EGFT .  COST  ,  $ < CF I N >  0. 

LRU+MODULE  SUFFGRT  EGFT. «  f < CF IP)  22797. 

LRU  S.E.  FLOOR  SFfiCE, SQ.FT. (FTSGF)  0.00 

LRU+MODULE  S.E.  FLOOR  SFfiCE , SG . FT .< FTSQF )  0.4S 


COST- QUfiNT I TY  EXPONENTS 

(LEARNING  FACTORS’ 

i  : 

UNIT(EUF) 

0  .000 

MODULE* EMF) 

0 .939 

FfiRT (EFF) 

REFERENCE 

QUANTITIES: 

UNIT ( RNU ) 

0  . 

MODULE ( RNM ) 

1  0  0  0  . 

FfiRT(RNF) 

SNIFFING 

WEIGHT,  FOUNDS: 

UN  I T  C  W U > 

0.0 

MODULE <  W  N ) 

0  .  30 

FfiRT <WF> 

0.970 

1  0  0  0  . 

0 .003 


STORAGE  CUBES',  CUBIC  FEET: 

UNIT  ( CU6EU  >  0  .  000  MGDULE(CUBEK)  0.020  FfiRT  ( CUBEF1)  0.000 


DEUELOFMENT  PHASE1,  YEARS  (YD)  1.50 

PRODUCTION  PHASE  ,  YEfiRS  ( YF >  2.54 
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FRICE  LIFE  CYCLE  COST 

Mfi300  CF  MODI  21  KfiSS  MEM  LC:  MCI 

INPUT  DfiTfi 
RSM  DfiTfi 


MTBF 

23007. 

MTTR-LRU 

0.0  MTTR-MOD 

3 .  4 

DEFLOVMEMT 

EGUIFS 

1  0  0  0  . 

GRGfiN 1 2 fi T I  ON 

0.  I  MTERMED I fiTE 

20.  DEFOT 

, 

LRUS/EQIJIF 

1  . 

MGDS/LRU 

1 .  FfiRTS/LRU 

66 . 

EMFLGVMENT 

SUPPORT  PERIOD 

10. 

h'RS/MON 

30.0  OTF  0 

.041 

8  L  0  6  fi  L 

EGUSUP  1000. 

ESC  0.000 

Mfi I NTENfiNCE  CONCEPT 

0  R  G  S  U  F 

LRU  FfilL  fiLLOW 

1 

0.  •  INTSUF 

0  . 

20.  DEFSUF 

MODULE  ( I . E .  .  SMfiLL 

LRU)  DISCfiRD  fiT 

FfilLURE 

FROGRfiM  COST 

DEUELOFMENT 

PRODUCTION 

SUFFORT 

TGTfiL 

EQUIPMENT 

121. 

50  3. 

0  . 

624. 

SUFFORT  EQUIF 

0  . 

0  . 

0  . 

0  . 

MfiNPOWER 

0  . 

0  . 

3 . 

3. 

SUFFLV 

0  . 

443. 

0  . 

443. 

SUFFLV  fiDM. 

0  . 

0  . 

1  . 

1  . 

CONTRfiCTOR  SUFFOR 

T  0  . 

0  . 

0  . 

0  . 

OTHER 

0  . 

0  . 

0  . 

0  . 

T  0  T  fi  L  C  0  S  T 

121  . 

S45. 

4 . 

1  0  70  . 

fiUfi I LfiB I L I  TV 

INHERENT 

1.0000  OFERfiTIONfiL 

1  .  00  0  0 

SUFFORT  EQUIPMENT 

ORG 

I  NT 

DEFOT 

NO. 

0  . 

0  . 

0  . 

UTILIZfiTI ON 

0  .  0  0  0 

0  .000 

0.000 

SUFFLV 

UNITS 

MODULES 

PfiRTS 

INITIfiL,  FER  TYPE 

0  . 

1  0  68. 

0  . 

EfiLfiNCE  CONSUMED 

0.000 

0.000 

0  .000 

COST /EFFECT I  UN ESS  LIST 
1=  100.0  2-  IS?. 3 

M fi 3 0 0  CF  MODI  22  MICRO  COMF 
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LC  FILE  INPUT  DATA 


MR30  0  CP  MOD  122  MICRO  COMP 
DEPLOYMENT 

EQUIFS(ED)  1  0  0  0  .  ORGAN  I  ZAT  I  ON  < OD  )  0.  I  NTERMED I  FiTE  ( D I )  20.  DEPCT(DD) 

DURATION  OF  SUPPORT  PERIOD ,YEARS<YR)  10.00 

ON-TIME  FP.fiCT  I  ON  ( OTF)  .041 


LRU  MTBF  .HOURS(KTBF)  23414. 

LRU  REPRIR  TIME  ,HOURS<TF)  0.00 

MODULE  REPRIR  T I  ME  ,  HOURS'.  TMG )  3.42 

LRU  FEP  SYSTEM, (EE)  6. 

LRU  COST. K CUP)  0. 

MODULE  COST, f( CMP)  248.70 

PART  COST, $( CPF)  6.86 

FART  COST  ON-EQUIPMENT  REFA  I R  ,  $  ( CPPE )  6.66 

DEVELOPMENT  COST  ,  * <  CEh'D )  201844. 

NON-RECURRING  PRODUCTION  CCST,$<CFE)  431618. 

CONTRACTOR  LRU  REPRIR  COST, $( CUR)  0.0  0 

CONTRACTOR  MODULE  REPAIR  COST.KCMR)  261.14 

MODULE  TYPES, <P)  1. 

FART  TYPES, (FP)  66. 

FRACTION  NON-STD. FARTS, (FNSP)  0.50 

LRU  SUPPORT  EQPT .  COST.KCFIM)  0. 

LRU+MODULE  SUPPORT  EQFT .  ,J (CFIP)  23648. 

LRU  S.E.  FLOOR  SFACE, SQ.FT. (FTSGF)  0.00 

LRU+MODULE  S.E.  FLOOR  SPACE .SC. FT. (FTS6P)  0.50 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 

UNIT(EUF)  0.000  MCDULE(EMF)  0 .  '526  FART(EPP)  0.S63 

REFERENCE  QUANTITIES: 

UNIT(RNU)  0.  MODULE(RNM)  6000.  PART ( RNF )  6000. 

SHIPPING  WEIGHT,  FOUNDS: 

UNIT (KU)  0.0  MODULE (KM)  0.30  FART(WF)  0.003 

STORAGE  CUBES',  CUBIC  FEET: 

UN  I T ( CUBED )  0  .  000  MODULE ( CUBENO  0.020  PART (CUBEF)  0.000 

DEVELOPMENT  FHASE  ,  YEARS  (YD)  1.50 

PRODUCTION  PHASE,  YEARS  < YF )  3.54 
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TEC 


ar  . 


PRICE  LIFE  CYCLE  COST 

MR30  0  CP  MOD 1 22  MICRO  COMP  LC :  MC 

INPUT  DfiTfi 


R&M  DfiTfi 


MTBF  2  3  H 1 H . 

MTTR-LRU 

0.0  MTTR- MOD 

3.H 

DEPLOYMENT 

EGUiFS  1000. 

ORSfiN 1 2fiT I  ON 

0.  INTERMEDIATE 

20.  DEFOT  2. 

LRUS/EGUIF  6. 

M  0  0  S  /  L  R  U 

1 .  PfiRTS/LRU 

06 . 

EMPLOYMENT 

SUPPORT  FERIOD 

10. 

HRS/MON 

30.0  OTF  0.041 

QLCBfiL 

EGUSUF  1000. 

G  R  6  S  U  F 

0.  INTSUP 

20.  DEFSUP  2. 

ESC  0.000 

LRU  FfilL  fiLLGU 

0  . 

Mfi I NTENfiNCE  CONCEPT 

1 

MODULE  < I . E . (  SMfiLL 

LRU)  DISCfiRD  fiT 

Ffi I  LURE 

FROGRfiM  COST 

DEUELCFMENT 

FRGDUCTICN 

SUPPORT  TOTfiL 

EQUIPMENT 

20  2. 

1  SSI  . 

0.  20  S3 . 

SUPPORT  EQUIP 

0  . 

0  . 

0  .  0  . 

MfiNFOUER 

0  . 

0  . 

15.  15. 

SUPPLY 

0  . 

2SS. 

0.  ’  2S8 . 

SUPPLY  fiDM. 

0. 

0  . 

1  .  1  . 

CCNTRfiCTCR  SUPPORT  0. 

0  . 

0  .  0  . 

OTHER 

0  . 

0  . 

0  .  0  . 

TOTfiL  COST 

202. 

21  SS. 

16.  2407. 

fiUfl I  lability 

INHERENT 

1.0000 

OPERfiTIONfiL 

1.0000 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPFLV 

UNITS 

MODULES 

PfiRTS 

INITIfiL.  PER  TYPE 

0  . 

1  224. 

0  . 

BfiLfiNCE  CONSUMED 

0.000 

0.000 

0.000 

COST /EFFECT  I UNESS 

1-  100.0  2- 

LIST  CO 

145.5 

M fi 3 0 0  I  NT  TEST 


H-121 


LC  FILE  INPUT  DfiTfi 


Mfi30 0  I  NT  TEST 

DEFLGVMENT 
EGUIPS(ED)  1 


1  000  .  ORGANIZATION (GO) 


DURATION  OF  SUPPORT  PERIGG , YEARS* YR> 
ON-TINE  FRACTION (GTF) 

LRU  NTBF  .HOURS<NTBF> 

LRU  REFfilR  TIME  ,HGURS(TF> 

MODULE  REFfi  lR  TIME  ,  HOURS*  TNG  > 

LRU  FER  SYSTEM, (EE) 

LRU  COST  ,  I ( C  U  P  > 

MODULE  COST  ,  $  ( CMP  > 

PfiRT  COST  ,  $  <  OFF ) 

PfiRT  COST  GN-EGU IFMENT  REFfilR,  I (CPPE) 
DEUELCPMENT  CGST,S(CENB> 

NON-RECURRING  PRODUCTION  CCST,*(CPE> 
CONTRfiCTOR  LRU  REFfilR  COST,  *< CUR) 
CONTRACTOR  MODULE  REFfilR  CGST,*<CMR) 
MODULE  TYPES,  <P) 

PfiRT  TYPES,  (FF> 

FRACTION  NON-STD. PfiRTS , (FNSP) 

LRU  SUFFORT  EGPT .  COST  ,  * < CF I M > 

LRU+MOD ULE  SUFFORT  EGPT .  ,  * < CF I F > 

LRU  S.E.  FLOOR  SFfiCE  , SG . FT . ( FTSGF > 
LRU+MODULE  S.E.  FLOOR  SPACE,  SG . FT .( FTSGF ) 


COST-GUfiNTITY  EXFGNENTS  (LEARNING  FACTORS): 


INTERMEDIfiTE(DI)  20.  DEFOT(DD)  2. 

10.00 
.  0  H 1 

30  9H . 

0  .00 
0.00 
1 . 

0  . 

0  . 0  0 
S3H.76 
50.00 
1 13138. 

S6505. 

0  .  0  0 
0  .  0  0 


UNIT(EUF) 


0.000  MODULE (EMP) 


0.000  PfiRT (EPF) 


0.891 


REFERENCE  QUANTITIES: 
UNIT(RNU)  1000. 


MGDULE(RNM) 


1  0  0  0  . 


FfiRT ( RNF  > 


1  0  0  0  . 


SNIFFING  WEIGHT,  FOUNDS* 

UNIT* MU)  0.0  MGDULE(WM) 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT  (CUBED)  0  .  000  MODULE(CUBEM) 

DEUELCPMENT  FHfiSE ,  YEfiRS  (YD) 

PRODUCTION  FHfiSE ,  YEfiRS  (YF) 


0.00  FfiRT (WF) 


0.000  FfiRT ( CU6EF) 


0.030 


0.0010 


H-122 


PRICE  LIFE  CYCLE  COST 

MA3Q0  I  NT  TEST  LC:  MCI 

INFUT  DfiTfi 


R&M  DfiTfi  i 

MTBF  30S4. 

MTTR-LRU 

0.0  MTTR-MCD 

0.0 

DEPLOYMENT 

EQUIFS  1000. 

ORGANIZATION 

0.  INTERMEDIATE 

20.  DEPOT 

LRUS/EQUIP  1. 

MODS/LRU 

0.  FfiRTS/LRU 

1  . 

i 

EMPLOYMENT  . 

SUPPORT  FERIOD 

1  0  . 

HRS/MGN 

30.0  OTF  0 

.041  ] 

GLOBAL 

EGUSUF  1000. 

0R6SUP 

0.  INTSUP 

20.  DEPSUP 

7  ' 

-  •  1 

ESC  0.000 

Mfi I NTENfiNCE  CONCEPT 
ON-EGUIFMENT  REFRIR 

LRU  FfilL  ALLOW 

30 

TO  NON“REPfi!RfiBLE 

0  . 

:  part; 

PROGRAM  COST 

DEUELOPMENT 

PRODUCTION 

SUPPORT 

TOTfil  | 

EQUIPMENT 

1  15. 

*47. 

0  . 

762 

o 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

1  9 . 

1  S  ! 

SUPPLY 

0  . 

52. 

0  . 

7 

SUPPLY  fiDM. 

0  . 

0  . 

1  . 

i  | 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

0  i 

OTHER 

0  . 

0. 

0  . 

o  ; 

TOTfiL  COST 

1  15. 

698 . 

20  . 

S34  I 

! 

I 

nU RILR6IL  IT V 

INHERENT 

1.0000 

OPERATIONAL 

1 

.  0000 

SUPPORT  EQUIPMENT 

0R6 

INT 

DEPOT 

NO. 

0  . 

0  . 

0  . 

UTILIZATION 

0.000 

0.000 

0.000 

SUPPLY 

UNITS 

MODULES 

FfiRTS 

INITIAL.  FER  TYFE 

0  . 

0  . 

1  167. 

BfiLfiNCE  CONSUMED 

CGST/EFFECTIUNESS  LI 
30-  100.0 

0.000 

ST  CO 

0.000 

0.000 

H-123 


'.-BL*  - 


■t&i 


LC  FILE  INPUT  DATA 

KA30 0  ENCLOSURE  1 
DEPLOYMENT 

EGUIPS(EO)  1000  .  ORGAN  1 2AT  ION  ( OD )  0.  I NTERMED I  PTE  ( D I )  £0.  DEFOT  (  DD 


DUPfiT I  ON  OF  SUPPORT  PERIOD ,VERRS<YR) 
ON-TIME  FRACTION(OTF) 

LRU  MTBF .HCURS(MTBF) 

LRU  REFRIR  TIME  .  HOURS <TF) 

MODULE  REPAIR  T I  ME  ,  HOURS ( TMO > 

LRU  FER  SYSTEM, <EE> 

LRU  COST , $ <  CUP ) 

MODULE  COST  ,  $  (  CMF> 

FART  COST, $< CPF) 

FART  COST  ON- EQUIPMENT  REFfi I R , * < CPPE ) 
DEUELOFMENT  COST,* (CENG) 

NGN-RECURRINO  PRODUCTION  COST, $ (CPE) 
CONTRACTOR  LRU  REFfi  I R  COST,  S(  CUR) 
CONTRACTOR  MODULE  REPAIR  CGST,*<CMR> 
MODULE  TYPES.  <P> 

FART  TYPES,  <FF> 

FRACTION  NON-STD. PARTS, (FNSP) 

LRU  SUPPORT  EQFT .  CCST,*<CF!M> 

LRU+MODULE  SUPPORT  ECPT.  ,*<CFIP) 

LRU  S.E.  FLOOR  SPACE . SO . FT . < FTSCF ) 
LRU+MODULE  S.E.  FLOOR  SPACE , SG . FT .( FTSQP ) 


10.00 
.  0  H 1 

26978. 

4 . 4-6 
0.00 
5. 

28? . 
0.00 
14.43 
14.43 
133817. 
25H3‘+'+. 
317. HS 
0  .  0  0 
0  . 

20  . 

0 . 50 
0  . 
o . 

0.00 
0  .  0  0 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT (EUF)  0.S56 

MODULE ( EMP  > 

0.000 

FART(EPP) 

0  . 

REFERENCE  QUANTITIES! 
UNIT(RNU)  5000. 

MODULE <RNM) 

0  . 

PART ( RNP ) 

5000  . 

SHIPPING  WEIGHT  ,  POUNDS: 
UNIT(WU)  7.0 

MODULE’!  WM  > 

0.00 

FART(WF) 

0  . 

STORAGE  CUBES,  CUBIC  FEET! 

UNIT  <  CUBED)  2.052  MGDULE< CUBEM) 

0  .000 

PART ( CUBEF  > 

0  . 

DEUELOFMENT  FHASE ,  YEARS 
PRODUCTION  FHASE,  YEARS 

(YD) 

( YF ) 

1  .00 

1  .96 

PRICE  LIFE  CYCLE  COST 


MR30 0  ENCLOSURE  1  L.C 

INPUT  DATA 


R?<M  DATA 


MTBF  2697S . 

MTTR-LRU 

4. 

5  MTTR- MOD 

0  . 0 

DEPLOYMENT 

EQUIPS  1000. 

ORGANIZATION 

0  . 

INTERMEDIATE 

20.  DEPOT 

LRUS/ EQUIP  5. 

MGDS/LRU 

0  . 

FRRTS/LRU 

20  . 

EMPLOYMENT 

SUPPORT  PERIOD 

1  0  . 

H  R  S  /  M  0  N 

30.0  OTF 

GLOBAL 

EQUSUF  1000. 

ORGSUF 

0  . 

INTSUP 

20.  DEFSUP 

ESC  0.000 

LRU  FAIL  ALLOW 

o . 

MAINTENANCE  CONCEPT 

93*  LRU  REFRIR  TO  PIECE  PART  fiT  I  NT. 

u  V 

RT  DEFOT.  1*  S 

CRfiP . 

PRGGRRM  COST 

DEUELOPMENT 

PRODUCTION 

SUPPORT 

EQUIPMENT 

13  4. 

1  698 . 

0  . 

SUPPORT  EQUIP 

0  . 

0  . 

0  . 

MANPOWER 

0  . 

0  . 

74. 

SUPPLY 

0  . 

12. 

1  . 

SUPPLY  RDM. 

0  . 

1  . 

1  1  . 

CONTRACTOR  SUPPORT 

0  . 

0  . 

0  . 

OTHER 

0  . 

o . 

TOTfiL  COST 

1  34. 

1711. 

88 . 

RUR I  LABILITY 

INHERENT 

0 . 9889 

OPERATIONAL 

SUPPORT  EQUIPMENT 

ORG 

INT 

DEFOT 

NO. 

0  . 

20. 

£  • 

UTILIZATION 

0.000 

0.039 

0 .002 

SUPPLY 

UNITS 

MODULES 

FARTS 

INITIAL,  PER  TYPE 

•?  7 

imi  • 

0  . 

30  . 

BALANCE  CONSUMED 

0.000 

0.000 

3.298 

CGST/EFFECTIUNESS  LIST  <*> 
2*  100.0  1 1 H . 3 

MR300  ENCLOSURE  2 


H-125 


LC  FILE  INPUT  DfiTfi 


MA300  ENCLOSURE  2 


DEPLOYMENT 

EGUIFS(ED)  1000  .  ORGAN  I  ZfiT  I  ON  ( OD )  0.  I NTERMED I  fiTE  •' D  I )  20. 

DURATION  OF  SUFPORT  FER I OC  ,  VEfiRS < VR >  10.00 

ON-TINE  FRfiCTIGN(GTF)  .041 

LRU  NTBF  ,  HOURS ( MTBF ^  29SH3. 

LRU  REFfilR  TIME  ,NGUPS<TF>  4.35 

MODULE  REPAIR  T I  ME  ,  HOURS ( TMO >  0.00 

LRU  FER  SYSTEM , (EE)  5. 

LRU  COST  ,  *<CUP>  214. 

NODULE  COST  .  I( CNF)  0.00 

FfiRT  COST  .  $ ( C F F  >  10.72 

FfiRT  COST  ON -ECU IPMENT  REFfilR  ,$<GPPE>  10.72 

DEVELOPMENT  COST,  I < CENG)  $5946. 

NON-RECURRING  PRODUCTION  COST  <  *  <  CFE  >  220616. 

CONTRACTOR  LRU  REFfilR  COST,  $< CUR)  235. 37 

CONTRACTOR  NODULE  REFfilR  COST ;*< CMR)  0.00 

MODULE  TYPES,  (P1*  0. 

FfiRT  TVFES  ,  ( FF  >  20. 

FRACTION  NON- STD . FfiRTS  ,  <  FNSF >  0.50 

LRU  SUPPORT  EGFT .  CGST.f<CFIM>  0. 

LRU+HODULE  SUPPORT  EQFT .  , $ < CF I F )  0. 

LRU  S.E.  FLOOR  SPACE  ,S6. FT. <FTS6F)  0.0  0 

LRUf MODULE  S.E.  FLOOR  SFfiCE , SO . FT . < FTSGF >  0.00 


COST-QUANTITY  EXPONENTS  (LEARNING  FACTORS): 


UNIT(EUP) 

0  .  S54 

MODULE(EKF) 

0  .000 

FfiRT ( EFF ) 

REFERENCE  GUfiNTI T IES * 

UNIT (RNU) 

500  0  . 

MODULE (RNN) 

0  , 

FfiRT (RNF) 

SNIFFING  WEIGHT,  FOUNDS: 

UNIT (WU) 

5.0 

MODULE (WK) 

0.00 

FfiRT  <  W  P  > 

STORAGE  CUBES,  CUBIC  FEET: 

UNIT (CUBEU) 

1.000 

MODULE(CUBEK) 

0  .000 

FfiRT (CUBEF) 

DEUELOFMENT 

FHASE ,  VEfiRS 

(VD) 

1.00 

PRODUCTION 

FHASE,  VEfiRS  < 

:vf> 

1  .  ?4 

H-126 


DEFCT ( DD )  2 


0.S64 

50  0  0  . 

0 . 250 

0.0500 


I 


PRICE  LIFE  CYCLE  COST 


MA300  ENCLOSURE  2 
INPUT  DATA 


R&H  DATA 
MTBF 

DEPLOYMENT 
EQUIPS 
LRUS /EQUIP 


2SSH3 .  NTTR-LRU 


1000,  ORGAN IZAT ION 
5.  NODS/LRU 


.  4-  MTTR-MGD 


INTERMEDIATE 

PfiRTS/LRU 


EMPLOYMENT 
SUPPORT  PERIOD 

GLOBAL 

EQUSUP  I 

ESC  ( 


1000.  GRSSUP 
0.000  LRU  FAIL  ALLOW 


HRS/MON 


IMTSUP 


DEFOT 


30.0  OTF 


DEPSUP  2. 


MR  I  NTENRNCE  CONCEPT  2 

LRU  REFRIR  TO  PIECE  FART  AT  INT.  H‘:  AT  DEFOT.  SCRRP. 


PROGRAM  COST 

EQUIPMENT 

SUPPORT  EQUIP 

MANPOWER 

SUPPLY 

SUPPLY  RDM. 

CONTRACTOR  SUFPORT 

OTHER 

TOTAL  COST 


DE'JELGPMENT 


PRODUCTION 


1  299. 


SUPPORT 


TOTfi 


AUAILABILITV 

INHERENT 

SUPFORT  EQUIPMENT 
NO. 

UTILIZATION 

SUPPLY 

INITIAL,  PER  TYPE 
BALANCE  CONSUMED 


ORG 
0  . 

0.000 

UNITS 

“if 

"b  .ooo 


0.9990  OPERATIONAL 

INT 

20. 

0.039 

MODULES 

0. 

0.000 


0 . ssso 


DEFOT 


0.001 


FARTS 


1.10  2 


COST /EFFECT IUNESS  LIST  <S> 
2-  100.0  1-  111.8 


H-127 


OS  -=>  OS 


